








at , 






































CIENTIFIC 





























MERICAN 






























































[Entered at the Post Office of New York, N. Y., as Second Class Matter. Copyright, 1909, by Munn & Co.) 
Vol, C.—No, 18. Th W 7 Tr / 4 ant 10 CENTS A COPY 
nme as NEW YORK, MAY 1. 1909, [ *S fount Peaee 

















THE Cy AM DREDGER 























———- 


On the night of October 9th, 1799, the British man-of-war “ Lutine” with $5,872,000 in bullion and specie on board, was sunk off the entrance te the 


Zuyder Zee. Over $5,000,000 is known to be still in the wreck. 


ATTEMPT TO RECOVER SUNKEN TREASURE FROM BRITISH MAN-OF-WAR ‘ LUTINE.’’—[See page 834.) 








SCIENTIFIC AMERICAN 


ESTABLISHED 


MUNN & CO. - . 


1845 
E-ditors and Proprietors 


Published Weekly at 
No. 361 Broadway, New York 


EN MUNN, P 


wiway, New Y 
e eB y and Trea 
. ' . ya w ’ ‘i 
; VW UBSCRIBERS 
One ites M $3.00 
On 4.75 
On " postage prepaid, 18s. 6d 4.04 
TH! CiENTII iME! iN PUBLICATIONS 
Scientific A ~ - 1 164 $3.00 a year 
Seientit Am = La shed IN7¢ ».00 
Ame wn ‘ ‘ : . 
Scientific Am om t r t established 187s ” 
i m en al om countries, includ 
Ing Canada, » f : px apt ALOT 
Kemit postal or express me rder, or by bank draft or check 


MUNN & CO 51 Broadway, New York 


NEW YORK, SATURDAY, MAY Ist, 1909 
The | i a 
THE TRUTH GERMAN “ DREADNOUGHTS.”’ 


ABOUT THE 





io a one ikes a dispassionate study of re 

nt Germa de opments, there s nothing to 
ndicate tba ber present activity in the construction 
of battleships of ‘ Dreadnought t e is aimed at 
ny part powe or has anything n the nature 
of ar t nd halle The true motive is to be 
found it ePSst whi vere taught by the Japanese 
Au ni s demonstrated to the minds of most 
a me a I , I ea Ps] ot i ] I iva eX pe rts that 
he | hip of e future would be armed entirely 
vith ! ! Now ilthough this fact was of 

tal importance as affecting the rating of all existing 
nave there wa one that was so seriously affected 
} the Ger ul i nd his for the following rea 
on 

At the t if the Japanese war, the effective battle 
hip fleet of the Germans, built and building, included 

nt vessels ren of these, due to be completed be 

een the year 104 and 1908, were ships of the first 
class, carrying four heavy armor-piercing guns in the 
main battery, and a large number of rapid-fire guns 

the secondary battery Except in point of size and 
teaming r us, tl vere comparable with the best 
battleshiy ) t nations. The ten earlier hip 
ompleted het wee in nd n) ve fa de le 
hier vy 1 i ! nm the main batteries a ht 
gun of onl 14-inch caliber These earlier ships were 
omewhat discredited, even before the Japanese con 
flict and if in readil be seen that the enhanced 
vaine giver > ihe I gun | he esults of the battle 


these ten vessels outside of the 


hattleshiy lass, and actually relegated them to the 
second ijiine of defense, leaving the German navy with 
only ten fi class line-of-battle ships 

Long before ‘ Dreadnought” was launched, the 
Cerman naval authorities realized that, if their fleet 

is to main ! relative tanding among the 
vorld’s navik there must be a very large increase in 
the nunfber and power of ships of the first class; and 
there can be little doubt that this increase was con 
templated before the first Dreadnought” had taken 
the water it the German policy to build always 
wcording to a definite programme, extending over a 


period of ears ind the iuthorities have determined 


that, in order to replace the ten battleships above re 


ferred to, and, in addition to this, make the annual 


appropriations for new ships which are necessary to 


maintain the 


relative position of the German navy 


among the powers, a programme calling for the laying 


down of four vessels of the “Dreadnought” type every 


year would be necessary. The programme was adopted 


the necessary building slips were prepared; large ad 


ditions were made to the German plants for the man 


ufacture of guns and armor nd the construction of 


thy hit j : 1 afr t! ’ ording ¢ hedul 


state vhich at present | ! ( tion It 


was Germany weaknes 1 battleship l not. we 


beileve, any sudden desire for aggrandizement or con 


quest, that instigated her present ambitious pro 
gramme. Had she not built at the rate she is now 
building, she would in a few years’ time have ranked 


as a poor third among the naval powers, and her navy 

would not have been commensurate with her vast and 
rapidly reasir merchant marine 

1 enging, and probably has no dis- 

t British navy for the premier 

onate review of the 

thie year ’ iilable thirteen 

German “Dreadnoughts Or late, includ- 


ing the ships recently authorized by 


Britain 


Great 
‘Dread- 


Parliament 


will have in commission venty 
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nought If the colonie should build the ix ships 
that have been suggested, she will, at that date, have 
twenty-six But in estimating the strength of the two 


iltogether absurd to omit consideration of 


navies, it is 


the ships of the pre-“Dreadnought” period. Of these, 


Great Britain in 1912 will possess forty and Germany 


twenty, but if we omit the ten ships that are armed 
with 9.4-inch guns, Germany will have only ten pre 
Dreadnought” battleships of the first class. At that 
date Great Britain will possess of armored cruisers 


The British battle- 
ins. The 
The 


compared 


thirty-fi and Germany but eight 


carry 152 1 


ships of the older fleet 2-inch g 


German battleships mount only 40 11-inch guns 


cruisers carry 68 9.2-inch guns, as 


with 6 %.4-inch guns carried by the German cruisers 


In conclusio1 we would utter a word of protest 


methods 


the 


against the sensational and inflammatory 


which 


the various navy 


of late years have been adopted by 
and the 


the endeavor to secure the 


press 


leagues legislative 


repre 


entatives of the people n 


necessary naval expansion We 


appropriations for 


ourselves believe that there is a legitimate naval ex- 


pal ! 1iose extent should be ifficient to insure 
security of 


the 


the integrit of the people concerned, the 


their sea-borne commerce, and the replacement of 


older warships as they become worn out or obsolete. 
We believe, also, that a powerful navy, if it be com- 
mensurate with the needs of the nation, is one of the 


best guarantees of peace, just as a weak navy inade 
quate to the protection of a wealthy people is an invi 
tation to aggression But these legitimate considera 


tions are a very different matter from the motives of 
aggrandizement, jealousy, fear, and even active hatred, 
which much of the recent discussion of naval arma 





ments has tended so to provoke 


“HOUSE FLY’’ SHOULD BE CALLED “ TYPHOID FLY.” 


The house fly, which we have hitherto in our ignor 


ance considered as a harmless creature, or, at the 


worst, simply a nuisance, has been shown, as the re 


sult of scientific researches, to be in reality, judged 


from the standpoint of disease, a most dangerous in- 


sect Dr. L. O. Howard, in his recent investigation of 
that 


last 


the economic loss through insects carry disease, 


to which reference was made week, devotes a 


chapter to the house fly as a carrier Of typhoid bac- 


teria. The facts brought out are so startling, and so 
vitally affect the health of the community, that we are 
publishing this chapter in the current issue of the 
SUPPLEMENT Limitations of space prevent anything 
more in the present notice than a brief summary of 
the salient features of the report 

At the outset emphasis is laid upon the fact that 
the term “typhoid fly” is open to some objection as 


conveying the erroneous idea that this fly is respons 
ble for the spread of typhoid only As a matter of 
fact, the insect is dangerous from every point of view 


ind is liable to spread the bacteria of all the known 


intestinal diseases The true connection of the _ so- 
called house fly with typhoid fever and the true sci- 
entific evidence regarding its rdle as a carrier of that 
disease, have only recently been worked out. Celli in 


1888 fed flies with pure cultures of the typhoid bacil 
lus, and inoculations of animals were also made, prov- 
ing that the bacilli which pass through flies are viru- 
George M. Koeber 
lence of typhoid fever in the District of Columbia, has 
the 
have been 


lent Dr in his report on the preva 


drawn attention to the danger of contamination 


of food supplies by flies that in touch with 


typhoid patients. The prevalence of typhoid fever in 


the camps of the United States army during the Span- 
ish war brought about the appointment of an Army 
that the 


flies swarmed around the sanitary quarters of the hos- 


Typhoid Commission, which found: First, 


pital, and then visited and fed upon the food prepared 
that offi- 


were protected by screens suf- 


for the soldiers in the mess tents. Secondly 


cers whose mess tents 
fered 


whose tents were not so protected 


proportionately less from typhoid than those 


Thirdly, that ty- 


phoid fever gradually disappeared with the approach 
f cold weather and the consequent disabling of the 
fly in the fall of the year. The final conclusion was that 
the fly carries the typhoid bacillus either by the ad- 
herence of infected matter to its feet, or within its 
own digestive organs 
In 1899 Dr. Howard made a study of the typhoid 
house fly, in its relation to country and city sew- 
ind he made a further investigation of the spe- 
e» Of insects that are attracted by food supplies in 
ises. In this investigation he found that the ty- 
1 or house fly constituted 98.8 per cent of the 
ole number of insects captured in houses through- 
out the hole country, under the conditions indicated 
above The importance of this insect as a carrier of 


the dreaded disease in army camps, as shown in the 
Spanish ‘ 1 the Boer war and in the camps 
of great arr laborers engaged in gigantic enter- 
prises, like the digging of the Panama Canal, is obvi- 
ous. But it cel t, even under city condi- 
tions, the influence of this fly in the spread of dis- 


ease has been greatly und: timated. 
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In a report to the Merchants’ Association of New 
York, based upon numerous observations of the rela 
tion of flies to intestinal diseases, which was pub 


lished in December, 1907, it was shown that the great 
est number of flies occurred in the weeks ending July 
27th and August 3rd; and that the deaths from intesti 
nal diseases rose above the normal at the same time 
at which flies prevalent; culminated at the 
high and fell off with slight lag at the 


time of the gradual falling-off of the prevalence of the 


became 
same point; 
insects 

A certain species of mosquito has been demonstrated 
Yellow 
and 


to be the cause of the spread of malaria fever 


is caused by another kind of mosquito; now we 


know that the supposedly harmless house fly is an 


diseases 


that 


active agent in the distribution of intestinal 


In view of these facts, Dr. Howard's contention 


this familiar household insect should henceforth be 
known as the “typhoid fly” would seem to be well 


made 


REDUCING THE NOISE OF ELEVATED ROADS. 


It is that during the recent agitation in 


surprising 


this city against unnecessary noises, more attention 


was not given to the greatest of all noise producers, 
that if the 
the most 


would be re- 


railways; for it is certain 


could be 


source of the 


the elevated 


roar of elevated trains abolished, 


distressing city’s clamor 
due to 


that it is im 


elevated roads is not 
traffic, 


the rails, 


The din of the 


track So 


moved 
faulty heavy is the 
perative 
and 


upon the company to keep joints, 


ties in good condition; and we believe the main 


tenance of these tracks is comparable with that of our 


best steam railroad systems. The excessive noise is 


} 


due largely to the fact that the track is laid upon 
cross ties, and that the concussions of the wheels, 
especially when passing over the joints, is imparted 
to the steel framework of the trusses and columns, 


which acts as a huge sounding board to intensify the 
din 

The present Chief Engineer 
vated Railroad, Mr. George H 
elevated road 


Manhattan Ele- 
some years ago 
Kansas City 


based entirely on the use of longitudinal ties placed in 


of the 
Pegram 
planned an structure for 


steel troughs for a roadbed; and speaking of the un 
cross ties on an elevated structure, M1 
that he that 
ties are out of place on an elevated structure. On th: 
distribute the 
the 
but they are not needed for this purpose 
road, and their effect 


the 


desirability of 


says has always believed cros’ 


ground, where they are necessary to 


weight over the surface, they have proved best 


construction 
there is to darken 
the 
of cleaning the structure, and lead to unpleas 


on an elevated 


the street below, to intensify noise, increase 
labor 
ant drippings after a fall of snow or rain 

The 


on the elevated 


question of noise from the operation of trains 


roads in Chicago is causing much agi 


tation in that city at the present time. In the out 


lying districts of the city this is not so important a 


matter; but in the heart of the business district, where 
the different 


a “loop” 


elevated lines terminate, they go around 
some two miles in extent. On account of its 
the office 


in some of the principal thoroughfares, the noise from 


location here between high buildings and 


the elevated trains has proved to be a very disagree 
able 

Many plans for lessening this noise have been sub 
mitted, but it difficult 
any plan which would subdue the noise to the desired 


feature 


has been found most to devise 


extent and at the same time leave enough light for 
the street below not to make it objectionable. The 
problem is to reduce the noise without taking away 
the light, while the matter of expense is also impor 
tant Among the plans submitted to the Traction Ex- 


Mr. Carl R. Klok, 
that the roadbed of cross ties on an 


pert of Chicago is one by which is 


hased on the fact 
elevated structure tends to increase and intensify the 
and that 


trains running over rails resting on a level, continuous, 


noise caused from the operation of trains, 


uninterrupted surface or support will cause much of 


the vibrating noise to “sink into” or be absorbed by 


it, even though the support be composed of ties. In 


order to bring about such a 


the 


continuous support to 


rails, the plan under consideration provides that 


two out of every three cross ties be removed, and in 


1 


their place smaller ties be placed lengthwise under the 
rails and between the remaining ties Under this 
arrangement the rails rest on a continuous and un- 


interrupted thus reduction 
of the and a firm 


support to the rails at the joints, where most of the 


support, insuring a great 


noise from running trains more 


noise is produced. The gage of the track is main- 
tained by the remaining cross ties. In the steel 
trough system, as used on the Forth Bridge, Scot- 


land, each rail is laid directly upon a bed of timber 
placed in the bottom of a continuous trough of steel. 
This the providing a continuous 
guard rail for each in case of derailment. For 
city use it would have the further advantage of shut- 
ting out the least possible amount of light from the 
streets below. 


advantage of 
wheel 


has 
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ENGINEERING. 
Every day in New York city about twice as many 
passengers travel vertically by elevator as travel hori- 
zontally by elevated, subway, and trolley car. Figures 


given in a paper recently read before the Electrical 
Engineering Society of Columbia University show that 
the 8.000 passenger elevators in the Borough of Man- 
hattan carry approximately 6,500,000 per day, where- 
as the last report of the Public Service Commission 
states that the number carried daily by the surface, 
elevated, and subway cars ir the entire city of New 
York 

Health conditions at Panama 
The death rate among employees 
1909, was 10.98 per 
for the same month 


3.00 per thousand in 


s 3,500,000 


continue to show 
steady improvement 


during the month of February, 





thousand, as compared with 12 
25.62 in 1907, and 
The death rate per thousand for the whole popu- 
zone was 40.20 in 1905; 38.09 in 
21.40 in 1908; and 18.59 in 1909. 
death rates, both among em- 


in 1908, 
1906 
lation of the canal 
1906; 36.07 in 1907; 
These are the smallest 
ployees and among the whole population, in February 
since the United States took possession of the work. 
The United States army will make tests this summer 
of a new 3-inch shell of novel design, which combines 
in itself the qualities of a solid shot and a shrapnel. 
In tests which have been 
sults 
ground and targets representing artillery completely 
destroyed. 


already made excellent re- 


were obtained, masonry being thrown to the 
The solid steel head of the shell contains a 
charge of high explosive, which is detonated on im- 
Back of 


ing 120 bullets and a charge of high explosive 


this is the shrapnel chamber, contain- 
The 
shrapnel portion can be timed to explode above a body 


pact 


of troops, leaving the solid head of the shell to pass 
on and strike an independent blow 

It has been definitely decided to install on the new 
battleships of 26,000 tons batteries of twelve 12-inch 
guns, instead of ten 14-inch guns. The latter was an 
alternative proposal that came before the Navy Gen- 
that 
in the adoption of the 14-inch gun 


eral Board, which has decided there would be 
no material gain 
The army ordnance officers, 
14-inch 


velocity of 2,150 feet per sec- 


for the main batteries 


however, are building five sea-coast rifles of 
caliber, but of the low 
wire-wound type, and 


ond One of these is of the 


the other four are of jacketed construction. Prepara- 
tions are now being made for the manufacture of four 
14-inch rifles. 


additional wire-wound The destination 


of these guns will be the new coast defenses of the 
Philippines 

The latest available figures regarding the two huge 
building for the White Star Com- 
indicate that they will not be quite so large as 
they will yet be 


ships projected or 
pany 
was commonly supposed, although 
considerably larger than the “Mauretania” and “Lusi- 
They will measure 860 feet between perpendic- 
ulars and 890 feet over all. The beam will be 92 feet, 
and they will have a molded depth of 64 feet, which is 


tania.” 


four feet more than the depth of the “Mauretania.” 


The motive power will consist of two reciprocating 


engines of 15,000 horse-power driving the wing pro- 
10,000-horse-power turbine driving the 


This combination will be sufficient 


pellers, and a 
central propeller. 
to drive the ships at a sea speed of 19.5 knots. 
Before the 
tunnel was 


electrical equipment of the Sinclair 


accepted by the railway company, a 
thorough test of the electrical apparatus under operat- 
ing conditions was made, during a period of several 
was found that the 


1,000- 


months, by the contractors. It 
hauling 
hauled by the 


electric locomotives were capable of 


ton trains, as against 700-ton trains 
The 27.3-car trains, which was the 
hauled by the electric 
required ten pass through the 
The average size of the steam trains 
was 19.7 cars, and it took the steam locomotives fifteen 
minutes to haul The 
steam locomotives burned per month, $5,000 worth of 
coal, costing $6 per ton; the electric service, burning 
soft coal costing $2 per ton, required only $1,150 for 
fuel for the same period. 


steam locomotives 
average size of the trains 
motors, minutes to 


electric zone. 


them over the same distance. 


In the construction of the new Catskill aqueduct it 
has been planned to cross the water courses and 
intercept the route of the aqueduct by 
siphons rather than by bridges, or pipe lines laid in 
the bed of the rivers. One of these siphons will be 
carried beneath the Hudson River at Storm King, and 
the present indications are that it will have to lie at 
least 700 or 800 feet below the surface of the river. 
Another important siphon, not so deep, but of much 
greater length, will be below Rondout 
Creek. Because of the disturbed condition of the 
Strata underlying the Rondout Valley, the siphon will 
have to be carried down to depths of between 400 and 
500 feet before a sufficiently solid rock is found for 
the construction of the tunnel. The total length of 
the siphon between the end shafts will be approxi- 
Mately four and a half miles, and it will have a diam- 
eter throughout of 1414, feet. 


rivers which 


constructed 
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ELECTRICITY. 

While 60,000 volts was considered a maximum ten- 
sion for transmission lines a few years ago, we are 
now using 72,000. An 80,000-volt line 1314 miles long 
is now building, and a line has been built designed 
for 100,000 volts. 

With a 
crosstown lines in New York, the receiver of the Third 


view to supplanting the horse cars of 


Avenue Railroad is experimenting with two cars, 
one an electric storage battery car using the new 
Edison storage battery, and the other a gasoline- 


electric car in which a gasoline engine is employed to 
operate a dynamo that furnishes current to motors on 
the car axles. 

for the 
The car is divided into 


A novel type of trolley car has been built 
South Manchurian Railroad. 
first and second class compartments by a vestibule and 
steps at the center of the car. As these steps must 
into the 
construction of 


not project outside the car body, they cut 


side sills and necessitate a special 


framework. The first-class compartment is fitted with 
upholstered seats, while slat seats are provided in the 
second-class compartment 

A simple method of improving the efficiency of a 
moving coil galvanometer has recently been discovered 
It consists in the use of a piece of soft iron wire 
which is attached to the coil outside the strongest 
part of the magnetic field and at right angles to the 
lines of the field. In the experiments tried by the in- 
ventor the wire was about 6 centimeters (2.36 inches) 
millimeter inch) in 
Another method is to fasten a magnetized steel wire 
with the field, but with its 
In this way it is possible to increase the sensitiveness 


long and 0.33 (0.013 diameter. 


parallel poles reversed. 


of an instrument many fold 

A new type prepayment car is being tested by the 
Pittsburg Railway Company The car is adapted to 
single-end operation, the passengers entering at one end 
of the car and leaving at the center except in case 
of a crowd, when the door at the forward end of the 
thrown provide an additional 


car may be open to 


exit. The conductor is stationed near the center of 
the car at the head of an aisle, formed by a partition 
running to the entrance platform. This virtually 


divides the car into two compartments. Passengers 
entering the car must pass up the aisle and after pay- 
ing their fare may enter the main body of the car, or 
the compartment formed by the partition. 

It would be quite an advantage to the automobilist 
if he could communicate by wireless telephone with his 
garage or the nearest automobile station in case of ac- 
cident. <A. Frederick 
system of 


Collins, who is developing a 


wireless telephony, recently made experi 
ments with portable apparatus to determine the range 
He was able to communi 
cate over a short distance with a garage in Newark, 
miles the apparatus failed 


Apparently wireless telephony will have to be developed 


of service of the instrument 
but at a distance of 8 


far beyond its present efficiency before it can be of 
The chief difficulty is 


transmitting antenna can be used 


service to the automobilist. 
that only a short 
requiring an enormous expenditure of energy to reath 
a city garage because of obstacles in the way such as 
steel buildings, trees, wires, etc 


An interesting electric railroad is being operated be- 
tween Stockton and Lodi, Cal., in which direct cur- 
rent is used at 1,200 volts. 
road is 15 miles, but it 


For two miles out of Stockton the current 


The present length of the 
is planned to build several 
extensions. 
is collected from a trolley wire at 550 volts, and be- 
yond this point the higher tension is collected from 
a third rail. 
provided with a commutator at one end of the arma- 


The dynamotors used on the cars are 


ture, for receiving the high-tension current, and the 
other for delivering current at 600 volts for oper 
ating the auxiliary apparatus. When the car passes 
from the 1,200-volt rail to the trolley circuit, the dyna- 
motor ceases to operate automatically and the auxil 
iary apparatus receives its current direct from the 
trolley when the motorman closes the circuit of the 
550-volt contactor. When passing from the 550-volt 
section to the 1,200-volt section, the 550-volt contactor 


drops out automatically 


With the 
voltages a short experimental 
been built in Sweden which is adapted to operate at 
500,000 volts. A special form of transformer is used 
to furnish this high electro-motive force. Circulating 
oil is used for insulation between the high and low 


enormously high 
line has 


purpose of studying 


transmission 


tension windings. The line is supported on the sus- 
pended type of insulators which are hung at a dis- 
tance of 11 feet apart. Tests of the surface discharge 
showed that a wire of 10 square millimeters (0.0155 
square inch) cross section would discharge at 35,000 
volts, of 20 square millimeters at 50,000 volts, of 100 
square millimeters at 200,000 volts, and of 250 squar 
millimeters at 390,000 volts. As the tension was raised 
to 480,000 volts, the noise grew very loud and sparks 
At night the glow of the 
away. 


leaped from the insulators. 
discharge could be seen two and a half mil 


33! 


SCIENCE. 

Lassa, the mysterious capital city of Tibet, which so 
long remained closed to European influence, appears 
to be in the way of civilization. A Caleutta news 
paper states that a commission from that city has re 
ceived from a large convent in Lassa an order for 
numerous objects of European manufacture, including 
cne hundred brass musical instruments. Apparently 
occidental culture will make its entrance with a brass 
band. 


P. A. MacMahon proposes the determination of the 
diameter of a star by measuring the time taken for 
its occultation by the dark limb of the moon. With a 
star of parallax 0.10 sec., and of same actua! diameter 
as the sun, this occultation time would be about 1/500 
sec. From other photographs Dyson has found that 
a star of magnitude 1.0 might possibly be photographed 
in about 1/780 sec. If this can be secured by means 
of a rapidly-moving film the problem might be selved 


One of the most surprising results of the cross mo- 
tion of the fixed stars, as projected on the background 
of the sky, is the gradual 
familiar constellations. 


falling to pieces of the 
The stars are moving in ail 
sorts of directions, some faster and some slower, and 
the inevitable consequence must be that in a few cen 
turies the whole face of the heavens will be so changed 
that if we could come back again to our earthly life 
we should not recognize them. Of course, a very long 
period of time will be required to produce a very great 
transformation. 


A German patent has been granted for a process of 
making fertilizers by the 
materials containing silica and alumina. 
ural 


combination of lime with 
Either nat 
artificial 
materials (household refuse, rubbish, soft coal ashes, 
with slaked 


with 


materials (clay, loam, marl, ete.) or 


etc.), kiln-dried if necessary, are mixed 


or unslaked lime and, in ‘some cases, treated 


superheated steam. Compounds of potash, phosphorus, 
and nitrogen are also added, according to the charac 
ter of the other materials and the kind of 
desired. 


fertilizer 
The advantage claimed for the process is the 
cheap production of certain compound silicates which 
greatly increase the fertility of the soil. 

Prot. W. H. Pickering, of Harvard University, has 
devised a scheme which he hopes will settle once and 
for all whether or not Mars inhabited. If 
$10,000,000 were placed at his disposal, he would con 


is really 


struct a system of mirrors arranged to present a single 
that The 


would be so turned as to make a complete revolution 


reflecting surface toward planet. mirrors 


every twenty-four hours. They would oceupy an area 
of more than one-quarter mile, in order that sufficient 
light would reach the Martians Even this huge re 
flecting surface would be 


server unless he were equipped with a powerful tele- 


invisible to the Martian ob 


scope 


Flemming has recently made a number of ascensions, 
in a balloon, for the 
radio-activity of the upper 


free purpose of studying the 


strata of the atmosphere 
As no earth connection was possible, the ordinary 
method of experiment was modified, the electric fleid 
being established between two wires, suspended from 
poles of a dry 


connected with the 


battery of about 2,000 volts. 


the balloon and 
The radio-active mattet 
accumulated on the negative wire. The loss of charge 
was measured during the flight, immediately after the 
wires were hauled up. The difficulties of observation 
due to the oscillations of the balloon were minimized 
by a special suspension of the apparatus. Radioactive 


emanations were detected at all elevations attained 
by the balloon, which ascended more than 10,000 feet 
earth. The strongest 


found in the fourth ascension, which was made in a 


above the radio-activity was 


storm, but further observations will be required in 


order to determine the existence or non-existence of 


a causal connection between the atmospheric condi 


tions and the degree of radio-activity 


Gilpin and Cram have published in the American 
Chemical Journal an account of their experiments in 


the separation of the constituents of petroleum by 


capillary action, This phenomenon was first discov 


ered by Day, who observed that some separation o¢ 


curred in the filtration of petroleum through fuller’s 


earth. Subsequently, Engler showed that the separa 
tion was due to mechanical causes and that no oxida 
tion of the oil took place From a lol eries ol 
experiments Gilpin and Cram deduce the following 
conclusions When petroleum rises in a tube filled 
with fuller’s earth a separation of its constituents 
takes place, so that the | at the bottom of the tube 
is heavier than that the top. The hydrocarbons of 


the paraffin series se to the top of the tube, while 


the unsaturated hydrocarbons remain at the bottom. 
On about two-thirds of the oil absorbed by fuller’s 
earth is expelled by the application of water, and the 


| successively differ in constitution 


\iany clays possess a separating power similar to that 


expelled 


portions 


This pows is not 


of fuller’s earth, but less intense 
possessed by pulverized bricks made of the clay 
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the superstructure deck ind through it roof pro 
ject the air intake and the periscope Two torpedo 
launching tubes are provided at the bow, and each 
boat carrie four torpedoes 

rhe Narwhal” is a much larger vessel, and the in 
creased displacement has made possible a considerable 


he speed and the armament. Though 


the beam remains the same as in the Tarpon,” viz., 
13 feet 10 inches, the length has been increased by 30 
feet, fr { to 13 feet This gives a finer form 
and reduces the wave-making, when the boat is steam 


ing at the surface; the speed being 13 knots as against 


11 knots for the “Tarpon The powers of attack have 
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to such restrictions as are necessary to protect the 
welfare of the public in general. If a man has a piece 


of land that he doesn’t want people to walk upon, he 


surrounds it by a fence or puts up a sign, saying “No 


trespassing If there is no fence or sign, one sup- 
poses that there is no objection to a person walking 
across it If a man has a patented invention which 
leave alone he 


other people must should put a sign 


on it, in order that the public may know of his right. 
The courts, in ruling upon questions arising under 
this statute, have as a rule held the contestants strictly 
to the wording of the statute 
In one case the patentee of wooden dishes stamped 
them “Oval Wooden Dish,” 


and the crates in which 




















they were shipped with the 
word “Patented,” and the 
date of the 
held that the stamp- 
‘Patented” 
crate containing pat- 


patent. The 
court 
ing of the word 
on a 
ented articles couid not be 
construed to be either a 
marking of the word upon 
the articles or affixing it to 
them as required by the 
The statute clearly 
that the notice can 
affixed to the pack- 
age when the nature of the 


statute. 
states 

only be 
does not 


patented article 


admit of its being marked 





The assertion that to mark 
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THE AMPHIBICYCLE 
NE Pani b FP THE SBCLIENTIF! AMERICAN 
W hear i time to tin ine l ire 
ce gned ) it on the wate i are propelled by; 
th l of pedals su cralt however, are ntended 
o fo ipon ter Inventors have also 
had the idea of ift which will run not only on water 
but also ¢ ind Some time ago we illustrated such 
1 ' » combination automobile boat and road ma 
tain the same result but in much 
mpie i nexpensive way a young inventor ol 
I ! France, bad the very practical idea of adapting 
a hi this man- 
ner lo enable tto run on 
{ ‘ had ‘ny t i 
) | i loat t 
propeller a rudder On 
leaving the water the cylin 
ders and nautica! gear are 
liftel so as to allow the 
wheel te run on the 
f can 
then eda! } ' hine in 
the ! \ \ the 
‘ naers ! be made ot 
very thin sheet metal they 
need iot be he vv 
I'he ‘ ) va ible to 
run his machine on the 
Saot the ne hborhood 
of Lyons and als on roads 
apparent hn lifficulty 
W he I ater the ma 
hine i make or 
6 miies an hour guite easily 
rhe wo lindrical floats, which end in a conical 
I nt, a ittached to the bicycle frame by jointed sup 
ports th they can be raised and lowered as de 
ed and can be fastened in place when the cycle is 
on the ad For operating the propeller a rubber 
ered friction wheel is employed, which is mounted 
hehind the tire of the rear cycle wheel, the small 
w he notic bei! transmitted by a bevel gearing 
t ! p é shatt By using the proper combina 
ior t ear the propeller can be reversed In gen 
h rsir mechanism will not be needed \ 
ili rudder is mounted at the front, and is con 
trolled by a rod passing from the front cycle fork into 
tn \ f 
The t ( nder ire bra d across by a rod which 
pa t nd a nother iike 
rod ir ur the machine The whole machine 
} bou 0 pounds As built at present it is 
about & feet lor nd 3 feet 6 inches in outside width 
The cylinders bout one foot in diameter 
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A NEW CLASS OF SUBMARINES FOR THE UNITED 
STATES NAVY. 


THE AMPHIBICYCLE TRAVELING ON LAND. 


been practically doubled by the provision of four tor- 


pedo tubes, as against two in the “Tarpon.” 
All three vess 


plete condition, and will soon be 








Is were launched in a practically com 

given their trials 
i + Oo + a _ 

“Marking Patented Articles, 


BY IRVING D, KIMBALI 


Many patentees do not realize the importance of 


marking their inventions as patented and affixing the 


date of their patent, in accordance with section 4,900 


of the Revised Statutes, which reads 


Sec. 4,900. It shall be the duty of all patentees, 


and their assigns and legal representatives, and of all 


persons making or vending any patented article for 
or under them, to give sufficient notice to the publi 
that the same is patented; either by fixing thereon 


the word ‘patented,’ together with the day and year 


the patent was granted; or when, from the character 


article, this cannot be done, by fixing to it, or 


of the 


tu the package wherein one or more of them is in 


closed, a label containing the like notice; and in any 
suit for infringement, by the party failing so to mark 


no damages shall be recovered by the plaintiff, except 


the notice on the dishes 


THE AMPHIBICYCLE TRAVELING ON WATER. 


would so add to their cost 
that they could not be sold 
at a profit does not permit a deviation from the letter 
of the law 

this it is clear that the inventor or 
method of 


From manu 


facturer must carefully determine what 


marking will give him the protection of the law. On 
a machine it is a simple matter to have the notice 
in the shape of a 


cast on or fastened to the machine 


name plate. But on such an article as a hair-pin, for 
instance, it would be necessary to place the notice upon 
the box or wrapper containing them 

It is necessary that each article should be stamped 
with the day and year, but this is sufficient even if 
the word “patented” is abbreviated 

Marking an article “patented,” not with the day and 
year of the patent which covers it, but with the date 
of a previous patent to the same inventor upon which 
the later patent is an improvement, is not a compli 
ance with the statute and gives the patentee no right 
to recover damages 

Manufacturers and inventors should see to it that 


as soon as a patent issues, its date, with the word 


‘Patented” or “Pat.,” is put upon the article; or, if 


this is impossible owing to its nature, that a label is 





























rhe nunchir of the submarine boats “Narwhal,” on proof that the defendant was duly notified of the affixed either to the article or the package containing 
Tarpon ind Stingray which occurred at the infringement, and continued, after such notice, to it, giving the information Having paid out good 
worl if the Fore River Shipbuilding Company on make, use, or vend the article so patented money for a patent, it is a simple matter lawfully to 
rhursd Ap notify the public 
Sth. was notable of such right, 
no nt for thereby avoiding 
the I f m i su nderstand- 
boat tha I ings and expens- 
tered t iter ive lawsuits.— 
on th ume day American Ma- 
i f ‘ t chinist 
that of é a 
the arwha Quite a stir is 
represents a new being made _ in 
class, of greater England by the 
x powel ind opening ofa large 
speed than the American depart- 
it ve s of ment store lil 
0 r submarine : London N o i 
fleet only is the sys- 
rhe Tarpor tem of conduct 
rnd ing business thor- 
’ t oughly American, 
loi but the equip 
10 ment as well, 
Th ure ! This applies par- 
when at ti iT ticularly to the 
fac nternal electrical equip- 
combustion er THE “ NARWHAL,”’ ONE OF A NEW CLASS OF SUBMARINES FOR THE UNITED STATES NAVY. ment. There are 
in it a speed 286 are lamps 
of 11 knots In the submerged condition, the internal 0 illustrate in a simple manner, let us suppose A and 6,000 incandescent lamps in the store, many of 
combustion engines are shut off, and the boat 1 Vv iable patent, but neglects to mark the article the latter being tantalum or tungsten lamps. The 
driven by ( motors served by storage batteries red thereby B may suppose in absence of such show windows have been very effectively illuminated, 
of large pacit The submerged speed is 10 knots ! that it not patented and may make and use as well as the showcases along the aisles. Electricity 
Steert tal plane is controlled by vertical or 8F¢ . large imber of them. This may result in a is used for operating the fans, pumps, vacuum cleaner 
f submersion is controlled serious Ss A’s |} iness: but as he has not notified outfit, hair-drying machines, ice-breaking machines, 
onjunction with sub- the public tha rticle is patented, he is not pro- etc. There are nine electric passenger elevators, each 
ind emptied at will tected by 1 ollect no damages. If, how- provided with an up-and-down signal light. The store 
¢ at ) I superstructure, ever, upon finding that B is making his invention, A is provided with a private telephone exchange, with 
extending the full length of t hul vhich is of an notifies him to stop such infringement, B can be held 60 main lines, and 400 local stations. There is also 
inverted V section at the forward and after portions accountable for any which he manufactures after the a system of electric clocks, and controlled by these 


and broadens out amidships, where it includes the 


conning tower The latter extends about 6 feet above 


receipt of such notice 
A patent is a public grant which is rightly subject 


clocks is a system of electric bells which announce 
meal time and hour of opening and closing. 
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THE NEW CROTON FALLS RESERVOIR. feet upstream, of a smaller temporary earth dam 18 The main reservoir, which, as we have said. is of 

Tl est and possibly the last addition to be made feet in height and 700 feet in length. The water, 15 billion gallons capacity, is being formed by the 

to t al storage capacity of the Croton watershed during the construction of the main diverting dam, construction of a dam which is 125 feet wide on the 

is t presented by the new 15-billion gallon reser was led from the temporary dam through a wooden foundations, 167 feet high, and 1,070 feet lone on 
voi! h is approaching completion near the town flume, 850 feet in length, to the permanent waste chan- the crest 

of ( Falls on the river of that name. When the nel of the diverting dam, and was discharged into the This dam is being built of heavy cyclopean masonry. 

dam has been finally closed, there will be in all ten bed of the river about 1,000-feet farther downstream. and it is faced with cast concrete blocks of large 





























Reinforced concrete arch bridge at the diverting dam. Crushing plant, conveyors, and stone piles. 









































Present condition of main dam, showing the 


The main dam, showing the cyclopean masonry 
facing of concrete blocks. 


in place, and the flume for carrying the 
Croton River in the background. 
size. In the completed structure there will 


separate reservoirs in the Croton watershed, be 240,000 cubic yards of cyclopean masonry 





with an aggregate storage capacity of 104,- and 28,000 cubic yards of concrete The 
530,000,000 gallons foundations were prepared by removing the 
Although the main reservoir is located on soil, gravel, and fissured rock over the whole 


the west branch of the Croton River, it serves area of the dam, until solid rock impervious 
to impound also the waters of the east to water was everywhere uncovered. Solid 
f whose rock was found at a depth of about 55 feet 


branch of the same river, the flow ¢ 
water is diverted to the west branch by below the original surface of the ground 


, 


and 155 feet below the flow line of level of 
discharge of the reservoir. A waste chan 
nel to carry off the surplus waters when the 
dam is full has been quarried out of the 
solid rock of the hillside adjacent to the 
wasteway, which has a length of about 700 
feet 


means of a dam across the east branch and 
a canal 3,700 feet long leading from the 
dam to the west branch. The diverting dam 
is built of rolled earth, with a center core 


wall of masonry The core wall, which ex- 











tends along the axis of the dam, is carried 
down to a maximum depth of 85 feet below 


























Forms and steel reinforcement—construction of concrete arch bridge 


Interior view of the wooden flume though which the Croton River was 
at diverting dam 


carried past the dam during construction. 
THE NEW CROTON FALLS RESERVOIR. 


ting reservoirs of this character, an im- 


the crest and is everywhere founded upon solid rock The connecting channel, leading from the diverting In constrt 

The dam itself has a maximum bottom width of 245 dam to the west branch of the Croton River, has a is that of carrying the waters of the 
feet, a uniform width of 15 feet at the top, with a bottom width of 30 feet, and its construction called er thr h or across the dam during construction 
Maximum height at the center of 50 feet, and a length for the excavation of 110,000 cubic yards of roc} e present case the Croton River at this point 
on the crest of 1,185 feet During the construction of 200,000 cubie yards of earth. The bottom is lh¢ n ordinary flow of about 200 milli per 
the diverting dam, it was necessary to unwater the paved to a depth of 3 feet, and the retaining lay, at a speed of about four miles ar 

site by the construction across the valley, about 900 are built of rubble masonry. subject, however, to sudden freshets, du 6 waice 





ee 
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IO 
| rr wed toa maximum of 900,000,000 ga SUBMARINE WRECKING VESSEL. which the plant is particularly well adapted. The small] 
thi wate from the site of rhe illustration on the front page of this issue rep- sketch on the front page shows the compartment fitted 
the dam dur struction essary to build esents a new type of wrecking vessel, which has been with two large, mechanically-operated rakes, hinged, 
t tem] earth dar ibove and below the per built at Wyvenhoe, England, from the plans of Mr. one on each side, at the axis of the chamber. This 
7 iain a und nnect them by a tempor Simon Lake, for the recovery of certain sunken bul- type of machine would be used on bottoms that are 
channe A bove e dam this channe s rock lion and specie, whose value is over $5,000,000 fairly clear of rocks, and the method of cleaning up 
pave t crosses the dam it is built as a On the night of October 9th, 1799, the British man- oyster ground may be likened to that of a reaper clean- 
roe u irried upon permanent eel tre of-war “Lutine sank off the entrance to the Zuyder ing up a wheat field. The working compartment igs 
hent i the mason the dam This steel Zee, while she was transporting some $5,872,000 worth wheeled back and forth over the oyster beds in parallel 
" , 8 isonry is built uy of bullion and specie to Hamburg for the purpose of lines. When the rakes become filled, the submarine 
, thoroug! grouted into the stru relieving the financial panic which existed there at compartment is stopped, the rakes are rotated and ele- 
ture o 48 lis ge pipes are installed, which that time John Mavors Still, Lloyds Amsterdam vated by machinery within the submarine working 
ll take e of the flow of the ver when the ma gent, found the insurance effected to be £900,000 chamber, and the oysters are dumped into a car which 
onry of the ' bee! irried up above the level terling at Lloyds and £160,000 sterling at Hamburg runs on rails on the top of and sides of the tube, as 
the flume | norma ross section of the flum« England was at war with France; and Holland, under shown in the sketch. The car being filled, it is 
shows a wicth of { feet and an inside depth of 8 French influence, claimed the wreck as spoils of war. hauled to the surface and dumped of its load. On 
feet 2 ine} ind its capacit 1,000,000,000 gallons The ship became sanded, however, as she lay at the prolific oyster bottom free from rock and in the clear 
per day entrance to the Zuyder Zee, and the wreckers were waters of Ceylon, such an apparatus would probably 
rhe main quarry for cyclopean stone is about 2.500 forced to abandon her catch more oysters per day than several hundred 
feet north of the dam, and an excellent quality of Peace being declared, the King of Holland, in 1823, native divers operating in the usual manner 

tone in abundant quantities was found to be avail- ceded to the King of England his rights to the treas- Eo 
ible The power for the operation of the whole works ure, and the King of England ceded the right back The Current Supplement, 

d | itl f the to Lloyds The sand being cut away from over The opening article of the current SupPLEMENT, No 
principal ¢ t adj f the crushing the vesse by storms from time to time, diving 1739, deals with another of those caterpillar traction 
pla und i stone storage elevating plant, an operations were commenced under the supervision engines which have aroused so much interest in our 

: given in one of our engray of Lloyds to recover the treasure. With the crude readers. In this particular instance, a steam cater- 
nes The power house contains a battery of five 333 ipparatus at hand, the company have succeeded in pillar tractor is described, which serves the novel pur- 
orse-power vertical water-tube boilers, which supply recovering in five attempts, during over a century, pose of hauling logs over snow Mr. A. D. Little con- 
team for driving a 100-kilowatt Westinghouse dy a total of 198 gold and silver bars and some 12,000 tributes a résumé of his experiments on the effect 
namo, and )-horse-power Corliss engine which coins, in all to the value of about $541,228. The sand, of sulphur in illuminating gas on leather. Mr. Julius 
operates the stone crushers and elevator plant, and however, continually drifted in on the wreck, and Bernstein writes on Fault Location. He treats this 
two Vulcar r compressors, each with a capacity of ultimately forced them to suspend operations. The geological subject in a general way, so that those who 

000 cubic feet of free air per minute The crusher engineer for the company having the contract with are not familiar with the principles upon which are 
house contail hree McCully stone crushers, from Lloyds requested Mr. Lake to design a submarine re- based some of the ordinary measurements for the lo- 
which the materia s handled by elevators and con covery apparatus for the salving of this treasure. The cation of faults will recognize that these fundamental 
veyors and delivered to the desired localities. Sand is engineering problem is to remove about 40,000 tons principles are quite simple and are easily understood 
excavated by a steam shovel from sand pits located of sand that has accumulated above and around the George. F. Stratton writes of “A Medieval Edison.” 
up the valley, about a mile from the storage bin, and wreck, and to clear out the sand from the interior of who is none other than Edward Somerset, Marquis of 
is hauled in dump cars to the elevator at the crusher the vessel, first removing her decks if they still re- Worcester. Under the title “The Ravaud Aero Hydro 
house main. For this purpose a plant has been designed plane” a new type of aeroplane is described, which 

The concrete blocks for the facing of the dam are consisting of a large light-draft surface vessel, pro- is adapted to rise from water. F. Savorgnan di Brazza 
cast in a large yard by means of a specially-designed vided with a well running partially through the cen- writes on “The Human Eye—What May Be Seen at 
traveling bridge, carrying the hoppers from which ter of the vessel, for the purpose of housing the sub- the Back of It.” The distinguished physicist Prof 
the mixture is dropped directly into the molds below marine bottom working apparatus. The dimensions of E. Rutherford contributes an excellent paper entitled 

The molds, which are built of timber, are metal-lined the surface vessel are: Length, 130 feet; breadth of “Some Cosmical Aspects of Radio Activity.” Prof 
ind, before the casting of the blocks, the surface of beam, 43 feet; depth, 7 feet 6 inches. Two 16-inch Jacob Reighard’s paper on “Subaqueous Photography” 
the metal is smeared with crude vaseline, to insure ar centrifugal sand pumps and powerful derricks are car- is concluded. 
easy release of the forms and a smooth finish to the ried by the surface vessel. Two 12-inch sand pumps >> -<—— 
¢ 7 : 7 on i » ent ine , Their 
face of the blocks work in connection with the ubmarine tube Their Burning Sewage Sludzge. 

} ndl he erials of construction at sucti S % troll within the -king ; ; , , 

The ha f tl material n I i uction ends are controlled from within the working For a considerable period the Metropolitan Water 

' vartly one by meat of two 1.40 col art nt nd are t used i the final cleaning ‘ . ae . , 
‘ lain dan : d “7 mi ‘ : eeeicnas , , o be _ nal cleaning and Sewerage Commission of Massachusetts has fol 
I ‘ towers out of the vessel, and to keep the sand awe ; 2 : , : 
; ee ind to keep the sand away from the lowed the practice of compressing into blocks the ma- 
on opposits side of the 1] hich are respe yperators when they are wor g t : 7 4 : 

2 — races of ne eperetese whem thi re working o8 the hettem terial screened out from the sewage before it enters 
i feet and | t height stone for the The front-page illustratio shows the ropose , sys +4 , F 
“— mdi a rhe stone for the 7 —— 9 _ lows the proposed the pumps and utilizing it for fuel beneath their boil 

cle ' 28ONn s { erect » tl ds ans meth Sz ing s treas The capacit d > am : 

ae ene leliv 1 to the dam by mean nethod of salving this treasure. The capacity of the ers They early learned, however, that the brick work 

vf face tracks. from which it is picked up and low sand-pumping plant is ver 40,000 tons per day of 5 . . 

ata ;, . p and lo “er ae I . " ; ons per da : was burned out very rapidly whenever this fuel was 

‘ to ‘ two ) of low level rricks twenty-four hours. Owing to the exposec ature of , : . : 

; — 1 derrict — es e exposed nature of used in connection with the externally-fired boilers 

n n eacl de of th f S : the locatio and the fact that 1e san ‘rifts in so , 

‘ e dam. In building the lower he lo« on d the ( hat the sand drifts in On the other hand, it was found to have no effect 
part of the dam these derricks lac the stone rapidly during the time of storm, the plant is made , . , 
pa _ le a me d ss sie 7 upon the steel plates. As a result internally-fired boil- 
rectly in position, and in constructing the upper part powerful enough to complete the whole job in a few 
‘ , ers have been adopted 
of the dam they deliver it to the cableways. which days’ time during the comparative calm of the summer. : 
; vs cdecze an ' Tt ; “my Pt ; , ' In the recent installation made at Deer Island, in 
listribute th mcrete througho. : 1¢ most interesting part of the plant is the sub- : » , . 

a £ om he concrete throughout the ; Dé : P ; accordance with plans by F. W. Dean, of Boston, a 
full length of the dam marine tube and working chamber The former, built ; ; 

f ; , : ' ' hull of ti number of horizontal return tubular boilers were re- 
in addition to the I rtant ‘ | b . i > o stee lating is hingec within the 1u Oo the i. . - 

‘ _ anion —— a I se 7 placed by those of the internally-fired type. Scotch 
ited. the construction of this reservoir calls for the surface vessel It is 5 feet in diameter and 95 feet : ? 

; ; 7 boilers were adopted, the combustion chambers being 
learing of the 1,600 acres included in the reservoir long. Water ballast compartments are provided on ‘ : : ‘ 
. : : made of steel plate with water spaces, and without 
site; the building of about 15 miles of highways, and either side; and there is a passageway down which the 7 : , 
é 4 brickwork except in the bridge walls and around the 
f about 19.000 lineal feet of stone wall for the in operators may walk when the working compartment > : ; ; : 
fire doors. All objectionable effect of the gases from 
closure of the reservoir propert The estimated cost is on the bottom ‘ sie 
a. 5 the sludge was thereby avoided The compactness and 
of the wor $2 098 OOO The working compartment, also built of steel plat- . . , : - 
Bone convenience of this type of boilers are shown by the 
At the present writing the masonry has been built ing, is constructed on the same principle as the diving a ; : 
; ; : : fact that they met the requirements where there was 

1 height of 60 feet above the foundation The pla compartment in the Lake type of submarine boats ’ - , , 

“ ; : insufficient room for vertical boilers, and where the 
ing of the cyclopean masonry was begun June 15th which principle has been successfully tested in numer- : 
. iocomotive type could not be used because of lack of 

1908, and work was shut down for the season on ous submarine boats constructed here and abroad. It : , 

: ; é : space to remove and replace the tubes; while with 

January 2d, 1909 During the intervening 160 day s about eight feet across, with large doors opening out s eg 

; ‘ baa the Scotch type the tubes could be drawn within the 

109.802 ecubie yards of masonry and 7,330 cubic vards from its bottom, and with provision for the admission we : ; iy 

; oe firing space of the boiler house.—Municipal Journal 
of concrete facing blocks were built in place, making of compressed air The bottom door may be opened, Peg? 
7 j T ‘ and Engineer. 
total for the season of 117,132 cubic yards The and the compartment may be hauled to any desired 
, ; ; conan ai-t-6-ben 
total masonry and concrete in the finished dam will position by the use of anchor lines 
od re . . Tv > oy % . ‘ 4 S d . 
be 267,000 cul ird The working chamber is fitted with observation Thermal Eavets of the Singing Are. 
‘ > ne P . = 4 « - | ry >» arn . . 

All recs f f this uracter were br ! ports, for investigation of the bottom of the sea La Rosa, after proving that the singing arc, when 

: he M1 cu ird vhich latter is lighted up by searchlights carried with the self-induction and the resistance of the derived 
tid t pre in the chamber. In working on a stationary wreck Circuit are very small, consumes more energy and 
vious records d 1,000 he chamber and tube would be moved, preferably by emits more light than the ordinary electric arc, was 

. > “neo ‘ > 7 (reac P ry : ve 

ibic yards lud ' ent outioo water anchor lines: but when a search for a wreck or other led to suspect that the increase of luminous power 

will be stored in the new é end of the bject is being made, the chamber will either be sus- might be accompanied by a rise of temperature and 

> . s , 2rms ffecte unattaing > witt > ardinarv are 

present season. Our thanks Mr. Sg pended clear of the bottom, and the surface hull with by thermal effects unattainable with the ordinary arc. 

Cook. division engineer in charge of the work. fo s submarine tube and chamber towed by a tug; or He tested this theory by attempting to fuse carbon in 

, » singing ar . series r experi > 3 © ec 

assistance in the preparation of the present art e chamber will be lowered to the bottom. and the the singing art A series of experiments conducted 

—~ +2 . le plant, surface and submerged, moved by means With the greatest care and attention convinced him 

The comet of 1556 was expected to return in 184 of a heavy mechanically-driven tractor wheel, project- that the particles of carbon were actually fused and, 

but did not do so. On examining the elements of th« t gh the chamber and resting upon the bottom consequently, that the temperature of a singing arc 
: comet, Prof. G. Forbes found certain peculiarities whic! this, sufficient water ballast is admitted to producing the spark spectrum is higher than that of 
: caue t the body had been perturbed orking chamber to rest on the bottom the ordinary electric are. 
iné 1using it to break up into mbed t teeth of the tractor wheel, and so afford = sin aheaiaadl —— 
< e visible successively as ff I idhesion The traction wheel is It is announced that Dr. Karl Bovallius has discov- 
; io L,I I 11882 II. These three driven |} mot thin the compartment, and may ered in British Guiana, near the Brazilian frontier, 9 
: have é rded ociated, in that be turned in rection, like a unicycle. The com- degrees north of the equator, a cataract as great as 
| ieir orbits a 8 le cal; they partment may thu vigated in the most devious Niagara. The cataract is on a tributary of the Ireng 
; 
all have retrograde motior ane approach = very course, around rocks or other kinds of obstructions. River and has been named Chamberlain Fall. Ant- 
close to the sun’s surface at perihelion e points of This last will be the ethod of progression adopted other great cataract was discovered a few months ago 
iphelia are also very close together when the system is used in the pearl fisheries, fdr or the Hamilton River in Canada, 
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Correspondence. 





AN ERROR CORRECTED. 
To the Editor of the Screntiric AMERICAN: 

Please allow me to cal] attention to an error which 
occurred in the article of D. M. Morris in the number 
of April 10th. In the paragraph beginning “Assume 
1 as a base with 144 as the sum of the other two sides,” 
11, evidently is meant for 14, for 2/3 is not the re- 
ciprocal of 144, but of 114, and 13/12 and 5/12 are not 
parts of 14 but of 1% 

But using 1% or 50/40 as the sum of the two sides, 
the difference would be 32/40, and twice the greater 
side would be 82/40 or the greater side 41/40, leaving 
the other side 9/40 JAMES LYNCH. 

Georgetown College, Washington, D. C. 
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STEERING OF SHIPS. 
To the Editor of the Scientiric AMERICAN: 

In reading the article on the superiority of lock to 
sea-level canal, in the issue of March 27th of your 
valuable paper, I find a statement which may or may 
not have any bearing on the point in question, viz., 
the easiness of navigating along long tangents, but 
which conveys an idea as popular as it is erreneous. 
The statement referred to is the following: “The ship 
proceeds on a given course, until the lights or buoys 
show her to be in range for the next course, when the 
helm is put over and the ship’s head swung sharply 
around.” 

Now the fact is that in making a turn the ship’s 
head is never swung around. It is the ship’s “tail,” 
or stern, which swings. The rudder when put at an 
angle to the longitudinal axis of the ship will force 
the stern of the ship to one side or another, thus ef- 
fecting a turn. That lack of understanding of this 
fact may have disastrous consequences, and that a 
correct idea will be of value in narrow channels or in 
danger of collision, is evident, and I remember two 
events in which this fact played a most important part. 

The one happened to two English battleships leaving 
harbor and running parallel to each other with but a 
narrow space between them. Outside of the harbor 
lights order was given to separate at a sharp angle. 
The captains turned their rudders in opposite direc- 
tions, naturally thinking that in so doing the distance 
between the ships would increase. But what followed 
was a collision; the sterns of the ships being forced 
against each other. The case went to court martial, 
and the cause was fully explained. 

The other event happened to a sailing vessel, steer- 
ing say .N. W. on a foggy day. Suddenly the captain 
saw a steamer coming out of the fog a little aft of 
the middle of his ship on the larboard side. Now this 
captain, instead of turning west or, as one should think, 
away from the steamer, turned north. Calculating 
that in so doing the stern of his ship would move away 
from or at least in the same direction as the steamer. 
A collision followed, but not a very serious one; still, 
the captain was accused of poor seamanship, but was 
acquitted on explaining the principle on which he had 
acted. ALEXANDER KIELLAND. 

Cashmere, Wash. 














Radio-active Properties of Uranium and Its Salts, 
BY A. J. JARMAN. 

Radium and uranium are obtained from the same 
source, viz., uranite or pitchblende, the name uranium 
being given to it by its discoverer, Klaproth, in 1789. 
Both of these elements possess the property of radio- 
activity, and both of them emit similar rays. Six 
years have passed since the writer first made some 
important tests relating to the effects of the rays 
emitted by the metal uranium and some of its salts 
upon the human body. These tests, which are being 
continued at the present time, have proved to be of 
considerable value from a therapeutic standpoint. 

The rays that are emitted from uranium, and its 
oxides in particular, have proved to be of such an 
extraordinary character, that the following record can- 
not fail to prove of interest in the line of scientific 
research. 

The yellow oxide of uranium is very effective, as 
well as the cyanide and ferrocyanide. The cyanide of 
uranium is insoluble in a solution of potassium cyanide 
99 per cent pure even at boiling point, while the fer- 
rocyanide is soluble in such a solution in a cold state. 

The molybdate of uranium is a pale lemon-colored 
plastic material, which turns green upon exposure to 
white light. 

Pieces of tempered spring steel were taken and cut 
into lengths, varying from two and a half inches and 
half an inch wide to five and six inches, the ends be- 
ing filed to a semicircular shape. These pieces of 
steel were then strongly magnetized, and cleaned; 
they were then submitted to the process of coating 
with the uranium oxide by means of electrolysis, the 
solution used being composed of equal parts by weight 
of uranium chloride and ammonium chloride in dis- 
tilled water at a temperature of 60 deg. Fahr. The 
battery force employed consisted of two half-gallon 
Bunsen cells, using a saturated solution of bichromate 
of potassium in place of nitric acid. The outside con- 
taining vessels were charged with common sulphuric 
acid and water in the proportion of one part acid to 
eight of water, with an amalgamated zinc cylinder 
placed therein. The elements were then coupled in 
series. A strip of steel or carbon was used as an 
anode, and the steel strip as the cathode In the 
course of a few seconds a brass-like deposit took place, 
due to the rapid formation of the yellow oxide of 
uranium upon the surface of the steel strip. The strip 
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was then carefully removed, dipped in clean water, and 
dried by holding it with a pair of pliers over an 
ordinary gas jet. After a number of these strips are 
prepared, they are wrapped tightly in tissue paper, 
and pasted so as to retain the uranium oxide upon 
the surface. They can then be sewn into a belt to 
surround the body, made into any appliance to be worn 
upon the body, not necessarily in contact; they may 
be worn over the underclothing, because the radio- 
active rays are not impeded by woolen or cotton fab- 
rics. In cases of lumbago, severe pain in the back, 
and affections of the knees, where the blood circula- 
tion is defective, the relief from pain, and the increase 
of vitality in the body generally, is astonishing. 

The following test has been put into operation many 
times, to prove that there are active rays emitted from 
the coated strips of steel: 

Several 5 x 7 Lumiére Sigma sensitized photo- 
graphic plates were placed in ordinary photographic 
printing frames, glass side down, previously fitting a 
double thickness of stout black paper in front of the 
plate; then upon the sensitive surface (all operations 
being performed under a double thickness of deep ruby 
glass) several coated metal strips were placed, some 
being crossed, and some in a straight line, then over 
these was placed a piece of clean glass plate, then the 
pad and back of the printing frame were adjusted, and 
the whole was wrapped in several folds of black vel- 
vet and placed in a well-made case, then locked, and 
placed in a dark closet also locked, and allowed to 
remain unmolested for a period of eighty to one hun- 
dred hours, and afterward submitted for development 
under deep ruby light, with the result that excellent 
radiographic negatives were obtained in the course of 
a minute or two. Upon fixing, washing, and drying, 
prints could be made from them by any photographic 
process. 

The impression made upon the plates by these radio- 
active rays was clearly observed somewhat like a halo 
surrounding the steel strips, while within this halo 
a well-defined impression of the shape of the steel 
strips was plainly seen. The radio-active rays emitted 
from uranium and its salts are much lower in intensity 
than from radium, which makes them safer in their 
application. It was owing to this effect that the 
writer proposed about four years ago the name “radio- 
pathic,” because it appeared to express effectively a 
name for therapeutic use. Three years ago a physician 
requested the writer to prepare a knee cap for per- 
sonal trial upon a stiff knee from which he was suf- 
fering. It was not typical rheumatism. His knee be- 
came so stiff at times that he could not bend it. The 
knee cap was made, the physician used it, with the 
result that the swelling decreased and the pain and 
stiffness disappeared. No other remedy was used but 
this simple radio-pathic appliance. Another case, in 
this instance what is known to medical men as 
neuritis, a severe twitching of the right arm at the 
lower part; an armlet and a body belt, prepared as 
above, were made by request. After wearing the ap- 
pliances for about one month, the distressing nervous 
symptoms entirely disappeared, and at the end of one 
year’s use of the appliance did not return. 

In a case of abdominal tumor, the wearing of a body 
belt six inches wide, fitted specially with the radio- 
active strips, caused the stoppage of the growth in 
eight months, causing a reduction in the girth of the 
abdomen of four and a half inches. When such an 
appliance is worn around the body, it produces an ex- 
traordinary energizing or vitalizing effect. ’ains in 
the back and loins are relieved by six hours’ use. Quite 
unlike an electrical appliance, it is not necessary for 
the elements to touch the body, since there is no 
blistering effect liable to occur due to the intensity 
of radium or its bromide when that is used. 

Other bodies placed near these radio-pathic strips 
are also affected by them. Photographic plates are 
quickly affected, and become irreparably fogged. 
Further experiments at present under way with the 
ferrocyanide of uranium bid fair to bring about some 
unlooked-for results in the researches of radio-activity. 

_ ->+ero - — 
Lunar Superstition and Potatoes, 

After exhaustive experiments in potato planting, the 
United States Department of Agriculture has to say 
that, in season, one time is as good as another to put 
potatoes in the ground. 

Almost everyone, even if he were not reared in the 
country, has heard of the idea about planting potatoes 
in the dark of the moon. The field workers of the 
Department of, Agriculture have been investigating 
the matter, and have found that seventy-five per cent 
of the farmers of this alleged enlightened country 
put in their crops and do a good many other things 
about the farm governed solely by the moon’s phases. 
Many farmers will tell you that if you plant potatoes 
in the dark of the moon they will run to tubers, and 
if in the light of the moon they will ruk to tops, and 
crops are planted accordingly 

There is usually a basis in fact for any super- 
stition; and the moon superstition is so deeply rooted, 


335 


that a number of experts from the Department of 
Agriculture, while going up and down and across the 
land, have made it their business to study the ques 
tion, and see whether there might not be a gerin of 
truth or, at least, some reason for the general belief 
that the moon’s phases have an effect on animal and 
vegetable life. They have concluded after patient in- 
vestigation that the moon myth is one of the com- 
paratively few myths that date back to pure savagery, 
and has absolutely not an atom of scientific founda 
tion on which to stand. The agricultural experiment 
stations all over the country have been defying this 
superstition for several years and raising just as good 
crops when the moon was one way as when it was 
the other. Therefore, once and for all, it is con- 
clusively decided that there is nothing to the theory 
that potatoes should be planted in the dark of the 
moon. 

All of this may not seem very serious investigation 
for a great government to undertake, but the work 
nevertheless has been interesting to the scientists, and 
if they have succeeded in weaning a few from the old 
superstitions about planting potatoes, they have been 
well paid for their work. 

Se ek 
Sodium Nitrite. 

Sodium nitrite is very extensively employed in the 
manufacture of “azo” dyes. The salt is produced by 
various methods. Sodium nitrate (Chili saltpeter) is 
converted into sodium nitrite by simple heating, but 
this process is made almost impracticable by the simul- 
taneous conversion of much of the nitrite into oxide 
The nitrate can also be reduced to the nitrite by the 
action of lead, or of various sulphides and sulphites 
Sodium nitrite reduced by lead is a by-product of the 
manufacture of litharge, into which the metallic lead 
is oxidized in the process of reduction of the sodium 
salt. Sodium nitrite is also produced by passing ni 
trous acid vapor into a solution of seda. Finally, ex- 
periments have recently been made in the production 
of sodium nitrite-by the action of calcium nitrate upon 
a mixture of sodium sulphide and sulphite. The re- 
action is as follow: 

3Ca(NO,)? + Na.S + 2Na,SO; = 6NaNO, + 3CaSO, 

Calcium =, Sodium , Sodium _ Sodium | Calcium 
nitrate. sulphide, su! phite. nitrite, sulphate 

Sulphur and caustic soda may be substituted for the 
sodium sulphide and sulphite. The equation then be- 


comes: 





8Ca(NO,)? + 28 } 6NaOH = 
Calcium nitrate Sulphur Soda. 
6NaNO, + 2CaSO, + Ca(OH), + 2H.0 
Sodium Calcium 


Mes + Lime { Water. 
nitrite, sulphate. 


The calcium sulphate precipitated spontaneously, 
and the lime formed in the second reaction may be 
precipitated by sulphuric or carbonic acid. On con 
centrating the liquid the sodium nitrite is obtained in 
crystals. 

-—___—_—____* +--+. -- 
Benzoates in Butter. 

Benzoate of soda or of potash is sometimes added to 
butter as a preservative. The benzoate can be detected 
by the following process: The butter is melted and 
stirred with a hot saturated solution of lime. The 
watery part of the mixture, after cooling, is drawn off, 
acidulated with phosphoric acid, and shaken with half 
its volume of ether, any tendency to emulsifying be 
ing corrected by adding a few drops of alcohol. The 
ether is poured off and evaporated, and the ie is 
allowed to dry in the air and is then gently 
with sulphuric acid to 212 deg. F. or a little high 
for the purpose of dissolving the benzoic acid. The 
cooled solution is mixed with about one-tenth its vol- 
ume of fuming nitric acid, heated for a few seconds, 
then cooled and mixed with two or three times its 
volume of water. Saturated solution of sodium sul- 
phite is then added gradually, with constant agitation 
until the evolution of yellow fumes ceases. Strong am- 
monia is then poured on the solution. The presence 
of benzoic acid is revealed by an orange-red coloration 





A Berlin journal states that an international under- 
standing is to be set on foot for supplying all the lead 


ing cities of the Continent with automobile kitchens 


or open-air cooked food supplies. This will be a new 


ill circulate 


use for the automobile, and the vans 
mainly in the lower quarters of the cities and in the 


outlying districts. At a very moderate price they 
will give a supply of cooked food. On the first trial 
of the new system, the vehicles will be fitted with two 


kinds of ranges or heaters, one of which will use a 
gas flame and the other will be an electric heater. 
Each automobile is mounted by two persons, one of 
which is the driver and the second the cook The 
latter will also act to sell the food when the vehicle is 
stopped. In the front part of the car is mounted an 
ice-chamber of large size which will contain the raw 
meat principally, besides non-alcoholic drinks. The 
latter will be supplied as well as the food. It is stated 
that the first trial of this novel system will be carried 
out simultaneously at Berlin, Paris, and Moscow. 
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TRICKS WITH SOAP BUBBLES. 
ny b LIN® 

Probably me | ple are of I 
ble blowing purely childish pastime But tl 8 
in ; Soap bubble be onveniently en 
pk {i to den t n physical ’ lake 
for exa ple, t oO irface tensior if we blow 
a bubble upon t bowl of a clay pipe, and remove 
the stem of the pipe from our mout the bubble slowly 
collapses This because the curved iter and inne 
lave oft ilt I i nsi pl upon the 
interior uit i i v t bach through the stem ol 
the pipe \y t f ve blow two bubble from two 
pipes and connect the tems of the latter by means 
of a rubber tube, the smaller of the two bubbles will 
collapse e tl larger will increase in size The 
explanation of this is that the bubble of smaller radius 
has its surface yers more sharply curved, and there 
fore exer a greater pressure on the air within than 
joes the larger bubble 


The writer, however, proposes to deal with soap 


bubbies mainly as a means of entertainment, leaving 


the read f e be so minded) to worl it [or 

seif their « tific possibilities It may be said at 
‘ i! ipon the solution used success in bubble 
blowing entirely depends The least elaborate for 
mula, good yellow soap properly combined with pure 
water, is probably the best. Much depends, however, 
upon the manner of mixing. Take a bow! of slightly 
warm wate! and rub in it a piece of good soap until 
a strong lather is formed. Skim off every particle of 


the lather, with a spoon, and proceed to test the solu 

on First blow a bubble about six inches in diam 
eter from the bow! of a pipe. Then dip your finger 
into the soap solution, and attempt to thrust the 
former into the center of the bubble if it does not 


collapse, the solution is ready for use. If it bursts 
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Much depends upon the steadiness of hand and eye 


A variation of this trick takes the form of a “poached 
£z First, a large bubble is blown upon the sheet 
of glass in the ordinary way; then a “pull” is taken 
at one’s pipe or cigarette, the while the straw is re- 
pped, and the second bubble within the first is in 
flated with smoke instead of air. The result is a 
beautiful white, solid-looking hemisphere within an 
other shining with rainbow colors 

A good deal of fun at a bubble party may be se 
cured by asking a novice to place a bubble upon a 


flows He will make attempts, but without success 
rl 1 the 


east is his flower is first secretly smeared with soap 


master of the ceremonies will do it with 


eolution, which provides, so to speak, a “foothold” for 
the bubble Both smoke-filled and clear bubbles may 
be used effectively; and a number of flowers of differ 
ent kinds may be adorned If the solution be strong 
and good, it is quite easy to make a dozen or more 
bubble flowers” before the first one bursts 

The wire ring may now be brought into play with 
somewhat astonishing results. An ordinary hemi 
spher | bubble may be blown upon the sheet of glass 
and then drawn up with the ring to form a cylinder 
Of course, the ring must be first dipped in solution, 
when it will be found to adhere tenaciously to the 
outer surface of the bubble 

By blowing a bubble with the pipe, throwing it into 
the air, and then catching it with two rings of soaped 
wire, the bubble may be pulled into a barrel shape 

An elliptical bubble is made by first dipping a wire 
ring into the solution, so that a film stretches across 
the opening; then, with a straw, blowing a bubble up- 
on this film. Two bubbles are actually formed in 
lose contact, the result resembling an old-fashioned 
lens, as shown in the accompanying engraving 

Another very effective trick may be described as the 
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The foregoing hints by no means exhaust the possi- 
bilities of the art 

But pipes, funnels, straws—everything, in fine, that 
a bubble is to be blown from, or is to touch—must be 
thoroughly anointed. For if one tries to blow a bub- 
ble from a dry pipe or funnel, or to transfer a bubble 
when blown to a dry surface, that bubble will cer- 
tainly burst. This fact need not be divulged at the 
outset to onlookers. Indeed, a vast deal of fun may 
be derived from the failures of novices to imitate the 
tricks which the accomplished blower performs with 
much ease 

Bubble parties have proved a great success. Their 
nature should be indicated upon the cards of invita- 
tion, and preparations made before the hour of meet- 
ing. A large table is necessary; and should it have a 
polished surface likely to be damaged by the soapy 
water, a mackintosh sheet should be spread. Each 
guest must be provided with a chair and the ma- 
terials. Two or three glass funnels are sufficient and 
these should be carefully tested, as the rim of each 
must be quite true. A glass funnel enables one to 
get the object in the center over which the bubble is 
to be blown 

Pretty bowls and saucers, and dainty little orna- 
ments, add greatly to the beauty of a bubble “set 
piece,” such as some of those shown herewith. A 
bubble may just as readily be blown in a dainty saucer 
or other piece of china, by means of a funnel, as upon 
a flat sheet of glass, while the result will be infinitely 
superior. 


-—-s- > 





The Tanbark Oak of California, 

As the supply of oak in the Eastern States is being 
exhausted: rapidly, the United States Forest Depart- 
ment has entered upon a careful examination of the 
tanbark oak of California, in which State it is esti- 


























Raising funnel to complete bubble over 
object. 


in the ordeal, more soap must be added until satis- 
factory 
When once made, never disturb it Many may 


think that occasional stirring will render it more uni 


form in strength nd better, but this is a great mis 


take and the amateur will soon find that any disturb- 
ance of his solution will render tricks impossible that 
are otherwise quite easy to perform. 

For artistic blowing, a little apparatus will be neces 
sary 4A straw or two, a clay pipe, one or two funnels 
of different sizes, and a ring made by twisting a wire 
round a bottle will be needed. Moisten thoroughly 
with the solution every article just before it is brought 
into use; and for this reason it is a good plan to keep 
one’s straws standing in a half-filled jar or tumbler 


of soap solution 


In a pretty tr ittempt to form a string of 

bio. ng h. tl pipe throwins t into the air 
blowing a s g the first up 
on until the cl ! ) ~ Wit ra ce i hain 
of fiv or x, OF ! ! he t ed 
The trick has the advantag« f demonstrating the 
quality of the solution if this be in question, and it is 
therefore a good one te commence with Chain ma 
ing is by no means as simple as certain other tricks 
which, at first sight, appear far more elahorate. For 


instance, it is quite an easy matter to blow a number 
nside the other. First pour a thin 
a sheet of glass, then dip your 
straw rlass a good-sized hemispheri 
cal 1 ! traw again, thrust it boldly 

ind proceed to blow 
i Repeat the pro- 
ef is often as pose \ yretty series of 
iridescent hemispheres will be t result An ac 
complished bubble blower will sometimes form a dozen 


before the inevitable dissolution ends his triumph 


Blowing bubble over object by aid of 
funnel. 


TRICKS WITH SOAP BUBBLES. 


opening and closing flower. A _ five-pointed corolla 
should be cut out of rather thin white paper, mounted 
with a pin point upon the cork of a small bottle, and 
well smeared with soap solution. Upon this a good 
sized bubble is to be mounted. If the bubble does not 
of itself pick up the rays of the corolla, they may be 
quite easily adjusted as pictured. When these prep 
arations are complete, it is an easy matter to make 
the flower open or close by thrusting the straw into 
the bubble, and either sucking out air, or blowing 
it in 

We may wish to blow a bubble over a flower or any 
other object. Begin by placing the flower upon the 
sheet of soapy glass, or in a shallow saucer containing 
a little solution. Over the flower put a funnel of guit- 
able size, and start to blow gently down the tube, the 
hile you cautiously raise the funnel. Continue to 
blow until a sufficiently large bubble is formed. Then 
disengage it from the funnel by turning the latter 
carefully at right angles, the finger being applied to 
the opening of the tube. To accomplish this feat 
(shown in the illustration) calls for a little practice; 
but the novice will generally succeed after three or 
our attempts 

One may vary it by blowing a bubble over a small 
or ornament, previously preparing the same 


by fixing a tiny circle of paper well damped with soap 

ution upon its summit by means of an atom of cob- 
bler’s w Then, upon this platform, a little smoke- 
filled bubl may be blown, as shown in the photo- 
graph 

A bubble n vn over a little pinwheel, made 
from paper, : t rk being used as a support 
The wheel may be et in rapid metion within the 
bubble by a current of blown through the ever- 
useful straw, the bubble increasing in size as long as 


the wheel is kept spinning 


Blowing a chain of 
bubbles. 


Apparatus for biowing 
bubbles. 


mated that there are a billion feet of tambark oak 
standing and available for commercial uses. Hitherto 
the only use made of tanbark oak has been in tan- 
ning, the felled tree, after the bark had been stripped 
off, being cut into firewood. Experts believe that the 
wood can be used for flooring, construction, interior 
finish, and other purposes; and a systematic series of 
experiments is now being made to determine whether 
tanbark oak will be a satisfactory substitute for the 
oak lumber of the Eastern States. Tanbark oak is 
found from the southern part of Oregon to Monterey 
County, California, but reaches its maturity and high- 
est condition in Mendocino County, California, 
a oe —oo 
Why is the Sea Salt? 

Sea water contains about 314 per cent of sodium 
chloride and other salts. The evaporation of all the 
oceans would leave a mass of salt sufficient to cover 
the entire globe to the depth of 200 feet, and equal 
to the bulk, above sea level, of North and South Amer- 
ica, or one-fourth that of the whole earth. 

The theory that this enormous quantity of salt has 
been dissolved from continental rocks, and carried 
down to the sea by streams, is not tenable, because 
the salts found in solution in river water contain 80 
per cent of. carbonate of lime and only 7 per cent of 
chlorides, while common salt, or sodium chloride, oon- 
stitutes 89 per cent of the salts of sea water. More- 
over, the evaporation of inland seas which has taken 
place in central Asia has left saline deposits very dif- 
ferent in composition from the salts of the ocean 

It appears, therefore, that salinity must be regarded 
as an original property of the ocean. Suess has ad 
vanced the theory that the salts now found in the sea 
have been ejected by volcanoes in early stages of the 
earth’s formation. Even now every eruption increases 
the quantity of water vapor, carbonic acid, and com- 
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pounds of chlorine and sulphur in the atmosphere, 
and thes ubstances ultimately find their way to 
the ocean After every eruption of Vesuvius the cra- 
ter is covered with a gleaming white layer of common 
galt, and the volcanoes of South America eject enor- 
mous quantities of hydrochloric acid—estimated as 30 
tons daily for the volcano of Puracé, in Colombia 
This voleanic activity, now restricted to a few 


points of the earth’s surface, must have been general 





Small statuette inside a hemisphere. 





Bubble mounted on rays of flower. 





Hemisphere blown over 
pinwheel. 
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waters of the ocean contain only 314 per cent of solids. 


—Cosmos. 
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Japanese Petroleum, 


The rational production of petroleum is a new thing 
in Japan. When the Japanese government recognized 
the wealth of the country in mineral oil it took the 
initiative in exploiting the deposits but regarded the 
aid of private capital as indispensable, so that to-day 


Smoke-inflated hemisphere inside rainbow-colored one. 
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resembles Russian and Californian, rather than Penn 
Sylvanian petroleum It is composed chiefly of naph- 
thalenes, with some hydrocarbons of the aromatic or 
benzol series. Of the paraffin or fatty series (CnH.n 
+ 2) it contains only 1 or 2 per cent of the higher 
members, or solid paraffins. it contains 0.06 to 0.83 
per cent of sulphur, 0.3 to 1.8 per cent of oxygen, and 
0.35 to 1.34 per cent of nitrogen. The composition of 
Japanese petroleum is very variable, but it is usually 





Flower shown after disengagement from funnel. 























Straw kept in soiution ready for bubble blowing. 

















Large bubble pierced for blowing a series of 
smaller ones. 

















Bubble adorning flower. A dozen 
may be added. 


in remote ages, before life appeared on the globe, The 
Bases confined within the thin solid crust burst their 
bounds and found their way to the surface, bringing 
With them the millions of tons of chlorides which we 
find to-day in the oceans. Yet the transfer of these 
Millions of tons is a relatively insignificant change, 
for on a ¢ rrestrial globe of a diameter equal to the 
average height of man (6614 inches), 1/16 inch would 
Tepresent the greatest depth of the ocean, and the 


An elliptical bubble made by aid 
of wire ring. 
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a large amount of American capital is invested in the 
Japanese petroleum industry. 

The oil is derived chiefly from the upper tertiary 
strata, though smaller quantities are found in di 
luvial and alluvial strata. The oil occurs in shale and 
sandstone, between impermeable strata and under pr 
sures which cause many wells to spout with great 
lence. The wells now worked are from 300 t 
feet deep. According to a Japanese authority 


Hemisphere drawn up with a ring 
to form eylinder. 


Many hemispheres may be formed before 
dissolution. 


Rays of flow 


assumed to per cent of lamp and fue 
oil. The roleum has a density of 0.92: 
and I It yields about one-third per 
ce f I ne, 19 per cent of crude kerosene 
heavy fuel oil, and 54 per cent of lubr 
Under a law passed in 1905 the 1 
te mines or oil wells can be acquired 


overnment officials, so that in future no foreign 


appear directly as an oil producer 


pieemtipdatanteaabinagaiee tient 
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about as near 
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1909. 
sun At this time he is in Taurus, 25 deg. north of 
he celestial equator, and does not set till 9 P.M., gg 


that the present elongation affords an 


exceptionally 
good opportunity to see this innermost planet of our 
system 

Venus 


sun, and is practically invisible all through the month 


is just past inferior conjunction, behind the 
though theoretically an evening star, setting less than 


half an hour after sunset 


Mars is in quadrature, west of the sun, on the 13th, 
and at this time rises about 1 A. M., and is due south 
at six in the morning. He is in Aquarius, a long 
way from any bright star, and is the brightest object 


in the southeastern morning sky, though nearly three 
times as far away, and only one-tenth as bright, as he 
months hence 


will be four 


Jupiter is almost opposite Mars in the heavens, and 
is in quadrature on the 27th, at which time he is due 
south at 6 P. M., and sets half an hour after midnight, 
3:15 


Like Mars, he igs 


Saturn is 
A.M. in 


far it 


morning star in Pisces, rising about 
middle of the 
om any bright star, and so is easy to identify. 

in the 


when he is near 


the month 


and is observable 


ps © 


Uranus is in Sagittarius, 


early morning, best about 3 


the meridian 
low in 


Neptune, which is in Gemini the west 


cannot be 


is 80 


at dark that he 


well observed 
THE MOON, 
The moon is full at 7 
A.M. on the 5th, in her 


last quarter at 5 P.M. on 
the 12th, new at 9 A. M. on 
the 19th, first 
quarter at 8 P.M. on the 
26th She is nearest us 
on the 16th, and 
on the 28th; 


and in her 


farthest 


away her dis- 


tance, and therefore her 
apparent diameter, vary- 
ing about ten per cent 
She is in conjunction with 
Uranus on the 10th, Mars 
on the 12th, Saturn on the 
16th, Venus on the 19th, 
7 Mercury on the 2ist, Nep- 
X tune on the 22d, and Jupi- 
$ ter on the 26th. On the 
~ evening of the 20th the 
young moon and Mercury 


will be quite close to 
This 


time for 


~ 
— 
_ 
v 
— 
an 
» 
= 
-_ 


will be a 
the novice 
sure of the 


gether 
good 
to make 
planet 
Princeton University Ob- 
servatory. 
———+-e—_____ 
Alloys of Manganese, 


An alloy of manganese 


and copper, containing 3 
per cent of manganese, is 


obtained by fusing the 


metals together in 4a 
graphite crucible Alloys 
of manganese with zine 
and with tin are made in 
At 9 o'clock: May 7 the same manner, except 
At 81% o'clock: May 15 that the manganese is not 
At 8 o'clock: May 22 added until the other 
metals have melted. The 
manganese used in these 


is reduced by 
Goldschmidt’s thermit 
process. It contains only 


2 per impurities 


processes 


cent of 


and no iron or carbon. The addition of manganese to 


bronze and brass makes the alloy more homogeneous, 


softer and more malleable and ductile. The maximum 
effect is given by 6 or 7 per cent of manganese, which 
is added in the form of the rich alloys with copper and 
zinc mentioned above. 

Manganese added to white metals in proportions of 
the of silver, im 
creases their density and makes them easier to work. 


4, to \% per cent gives them color 


The grain of nickel castings is made finer and blow 
per cent of 
containing 


holes are eliminated by the addition of 2 
The 
0 per cent of manganese and free from iron may be 
advantage for zine and nickel it 
From 4 to 6 per cent of 


manganese copper-manganese alloy 


substituted with 


making aluminium alloys 


pure manganese is often added to the copper crossbars 


of locomotive furnaces, where the presence of iron 
would diminish the resistance to fire 
on —> +2 +. 
Rapid Tanning with Formaldehyde. 
Leather can be tanned very quickly with formal- 


A few hours’ immersion in a 40 per cent solu- 
tion produces a tough, well-tanned leather, which may 
be made more flexible by adding 5 or 6 pe! cent of 
to the bath ubstituted 


dehyde 


soda Trioxymethylene may be 


for formaldehyde. 
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THE GREAT ICE JAM AT NIAGARA. 
BY F. ¢ PERKINS, 

The Niagara Falls and River, and the gorge through 
which the latter flows, have presented many strange 
and fantastic sights im the spring of the year, when 
the frosts of winter loosened their hold upon the 
waters, and the accumulated ice of the winter passed 
on its way down the river to Lake Ontario. 

The present season has been no exception, and has 


Scientific American 


time that the Niagara River bridges would be carried 
away by the ice, which jammed into and far above 
the piers or abutments. The Great Gorge electric rail- 
way on the American side was buried 20 feet under 
the ice, its pole line and trolley wires wrecked, and 
the tracks badly damaged. The extent of the damage 
can hardly be estimated until the tracks are cleared 
and the ice passes out of the river. 

An ordinary ice bridge across the river, just below 


339 


was found contained a quantity of saltpeter, and this 
caused the preservation of the material in questien 
As one of these pieces shows Greek inscriptions and 
designs in the style of vases dating from the time of 
Pericles, it may safely be assumed that it was brought 
into the Crimea by Grecian colonists. 

The continental museums possess only old Egyptian 
and old Peruvian materials, as regards textiles dating 
from periods before the advent of Christ: these were 























* Maid of the Mist” and dock wrecked by the ice. 


indeed surpassed all previous records in the amount 
of ice that has accumulated below the Fails. The con- 
ditions combining to produce the present stupendous 
jam of ice in the Niagara Gorge were the high water 
in the upper river carrying large quantities of ice over 
the falls, and the heavy winds blowing up the Niagara 
Gorge and holding the ice back in the lower river. 
The vast quantities of ice which passed over the Falls 
and through the Rapids and Whirlpool became wedged 
against the banks and shoals at Lewiston, forming a 
dam which raised the level of the water 40 or 50 


- to 


feet above the normal and 25 feet higher than 
ever before recorded, and piling the ice so high that 
a person standing on the ice could touch the under 
side of the Lewiston Bridge. The water rose so high 
as to enter the windows and doors of the hydro-electric 
power plant of the Ontario Power Company, completely 
shutting down the machinery for several days. The 
high-tension generators were partly submerged, and 
although the damage to the plant was not permanent 
the electrical machinery was put out of commission, 
so that the power service on the transmission lines 
on the American as well as the Canadian side was for 
a time discontinued 

As soon as possible arrangements were made for a 
high-tension current supply from the other Canadian 
power plants above the Falls for temporarily supplying 
the Canadian power users; while on the American side 
the 10,000-horse-power gas engine power plant of the 
Lackawanna Steei Company was utilized for operating 
the Buffalo and Hamburg Electric Railway, as well as 


the Falls, is a wonderful attraction during those win- 
ters which are severe enough to cause the ice to form 
from the American side to the Canadian side. Never 
before, however, has it been possible to cross the river 
on the ice at the Rapids, as has been done during the 
present ice jam. 

Many buiidings on the banks of the river were over- 
turned by the ice as it passed down the river; and 
the wreckage of the Niagara Gorge Electric Railway 
at the Whirlpool Rapids and the Devil’s Hole not far 
from Lewiston was very severe. The worst damage 
occurred at Lewiston and Queenstown, where many 
buildings were destroyed, as well as the dock and 
electric railway tracks, 

Not only were the railway lines buried under the 
ice and debris, but great havoc resulted along the 
shores of the lower Niagara River for the entire dis- 
tance from the Falls to Niagara-on-the-Lake. The 
docks at the mouth of the river at Lake Ontario and 
Niagara-on-the-Lake were badly damaged, as were the 
fishing shacks on the river banks. 

Conditions finally became so serious that Federal 
and State aid was requested, and after several at- 
tempts to blow up the mass at the mouth of the river 
with dynamite, the engineers succeeded in partially 
loosening the jam. 

—---- a 
An Anctent Piece of Embroidery, 





BY ARTHUR H, J, KEANE, M.J.L 
So far as is known, only one piece of embroidery, 
hailing from the old-time classic period of Grecian 


Ice jam 50 feet high below the Falls, 


also obtained, thanks to the preservative action of 
saltpeter and the dryness of the tombs in which they 
were found. 

If it be remembered that so far we have had to de- 
pend upon literary descriptions, designs on vases, and 
faint paintings on statues, for an idea of the textile 
capabilities of the Greeks, the value of the present piece 
of genuine embroidery cannot be overestimated, as it 
shows us that the Greeks favored rhythmic lines, 
graceful spirals, and curves in pottery and metal work, 
and also in the textile industry. The background con 
sists of a piece of fine claret-red material. The princi 
pal lines of the piece of embroidery, which is about 
five and three-quarter inches broad, are connected with 
the material by the chain stitch and overlap, and all 
the stitches show a yellowish tint. The design was 
graceful, artistic, and well conceived 
woven work was first 
western lands by Alexander the Great, and the in- 
dustry prospered in Alexandria to such an extent that, 
one hundred years after Christ, Martial wrote that 


Richly-designed 
introduced from India into 


Babylonian needlework (embroidery) had been con- 
quered by the weaving shuttles on the Nile. Silk was’ 
not available to the Grecian embroiderers, so they 
embellished their work by means of gold dust, which 
was caused to adhere to the materials by means of 
varnish, and small gold spangles were also sewn on 
to bridal and other festive garments 
++ oe 

A novelty which has come into use in a number of 

British drafting-rooms is the employment of “cross 























Great Gorge railway buried 15 to 20 feet under the ice. 


for supplying the other power users of the Ontario 
Power Company between Niagara Falls and Rochester 

The accompanying illustrations show the ice jam at 
the Falls, and the river filled with millions of tons of 
lee, which was piled 50 feet high on the Canadian 
Side below the falls, wrecking the well-known electric 
inclined railway building 

The “Maid of the Mist” was carried high and dry, 


and its dock completely wrecked. It was feared for a 





THE GREAT ICE JAM AT NIAGARA 


art, is now in existence; it is to be found in the 
“Eremitage” at St. Petersburg, where, so far, it has 
attracted very little attention, as it consisted merely 
of small pieces, from which it was difficult to form 
any idea of a complete ornamental design. The: 
pieces were found in the Crimea near Kertsch, i! 
Kuban district. Although usually all textile mat« 
molder away in the darkness and silence of tl b 


in this case the vault or tomb in which the material 


The ice jam at the plant of the Ontario Power Company. 


section” tracing for detail drawings. The trac- 
ing cloth is rul with vertical and horizontal lines 
one-eighth of an inch apart, in the same manner as 

y cross-section sketching paper. It is claimed 
hat tl se of this kind of tracing cloth is the source 


usiderable saving in time, as it is easier to tei 
ininate lines at correct points and it makes it possi 
ble to draw simple details directly om the tracing cloth, 


Machinery. 
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The Most Advanced 
Example of Dependable 
Motor Buggy Design 
and Construction 


HE 





all kinds of roads. 


Auto Buggy 
Body 


piano bo x, two seats or one, with top or without 
Motor -2 nag 71 opr , 4-cycle, 5 5’ stroke 
Horse Power— |4 by brake test, equivalent to 18 or 20 in 
| Automobile rating Suspension Steel sub-frame 
yody, equal distribution of weight Transmission 
speeds forward, one reverse, all operated by one lever 





pore, 


under 
wo 


100 Harvester Building 


NTERNATIONAL AUTO BUGGY 
car for city or country use, in any kind of service— 
We would be glad to show you the power, simplicity, 
accessibility of all its parts, easy control, comfort and usefulness of the International 
the highest type of motor vehicle. 


Write for International Auto Buggy Catalogue. 


INTERNATIONAL HARVESTER COMPANY OF AMERICA 


(INCORPORATED) 





is a reliable and economical 


—pleasure or business— over 


Drive countershaft to each rear 
front, 44-inch rear with 15% 
inch solid rubber tires. Springs 36-inch full elliptic, 
Brakes Internal expanding. Capacity—Four passengers, 
or 800 pounds freight when rear seat is removed. Sr 

2 to 20 miles per hour 


Chain to countershaft, 


wheel. Wheels—40-inch 


CHICAGO, U. S. A. 
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SafetyRazor 


GY: ARANTEED best of all 
safety razors. Complete for 
$1.00 with silver nickeled frame 
12 Ever-Ready blades, handle and 
blade stropper attractively cased 
. Extra blades 10 for SOc. Nearly 
2 million men use and enthuse over 
the Ever-Ready. On Sale Every- 
where. Mail orders prepaid $1.00. 
American Safety Razor Oo. 
320 Broadway, New York 
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Wizard Repeating 


«| LIQUID PISTOL 
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hae. M r S. starmy N “ 
PARKER, STEARNS & CO., South Street, Dept. G, New York 


|A Home-lade 100-Mile 
}|Wireless Telegraph Set 


Read SCLENTIFIE 
thorough, clear 


SUPPLEMENT 1605 fora 
A. Frederick Collins, or 


AMERICAN 
description, by 





the construction of a 100-mile wireless telegraph outfit 
Numerous, adequate diagrams accompany the text 
Price 10 cents by mail. Order from your newsdealer of 


from 


MUNN & CO., 361 Broadway, New York 





ALEXANDER DODDS, Grand Rapids, Mich. 





The BUGGYAUT 


Li ight because many heavy parts are 
left out. Seeaplet seen 650. 


CHAS. S. DURYEA, Reading, Pa. 


?8u USE GRINDSTONES 9 


f so we can supply you. All sizes 
mounted and anmounted, always 
kept in stock. Remember, we makea 
specialtyof selecting stones for all spe- 
* cial purposes. Send for catalogue “I.” 


@& The CLEVELAND STONE CO. 
=<* 24d Floor. Wilshire, Cleveland, 0. 
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velocipedes, bicy cies or launch 


es. Largest motor supply bouse 
in America 

HARRY R. 
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The Oil That Turns 
Minutes To Miles 


MOBILOIL 
mobile of wear and friction, 
to wrestle with the minutes and the miles, 
makes perfect lubrication a scientific certainty 


Vacuum relieves your auto- 
and leaves it free 
It 
and saves paying fi and 
dents, disguised 


rr experiments 
as repairs. 


VACUUM 


MOBILOIL 


is made in six different grades for various 
kinds of automobiles ne grades 


acei 


these 


is the one off the label of which guarantees 
it to be exactly suited to the requirements 
of your car. 


Do not experiment. Write forfree booklet, list- 
ing every automobile made and showing grade 
of MoalL LOIL necessary for its perfect lubri- 
cation. Also contains track records to date 
and other facts of vital interest to motorists. 
MOBILOIL in barrels, and in cans with 
patent pouring spout, is sold by dealers every- 
where. Manufactured by 


VACUUM OIL CO., Rochester, N. Y. 


Make a Motor Boat of 


any Boat in 5 Minutes 
You can do it with the Waterman Out- 
board Motor which you can 
quickly attach (and detach) to 
the stern of any skiff, row boat, 
dinghy, punt, sail boat, and have a 
good motor boat. It is not a toy, but 
a reliable 2H. P. Marine Motor 
re oy drive an 18 foot row boat 
sur, 4 hours on gallon 
gerne Simplest motor made. 
eight 40 lbs. Equipped with 
Schebler carburetor. Four years 
successful results behind it. Send 
: for Catalog C anoe Motors |, 
at Cylinders Catalog K. 
Standard Type Motors, | to 30 H. P.— Catalog A. 
WATERMAN MARINE MOTOR CO. 
1509 Fort St. West, Detroit, Mich. 



















Our — serene = — Salaried 
ms. Goo 

EARN $25 ‘70, $100 PER. WEEK 
and upwards, in — faseinating work, Ou 

courses of Persona! Home Instruction by oon! 

respondence, are complete, practical. Eleven years’ 

i successful teaching. Expert instructors. Positions 

guaran competent workers. Write for Bendsome 
Art Book, Free. 

SCHOOL OF APPLIED ART (Founded 1898.) 

N 145 Gallery Fine Arts, Battle Creek, Mich. a 

























« (SPARK COILS 


Their Construction Simply Explained 


Scientific American Supplement 
160 describes the making of a 14-inch spark 
coil and condenser. 

Scientific American Supplement 
1514 tells you how to makea coil for gas- 
e ngine ignition. 








_ Scientific American Supplement 
1522 explains fully the construction of a 


jump-spark coil and condenser for gas-engine 
ignition. 

Scientific American Supplement 
1124 describes the construction of a 6-inch 
spark coil. 

Scientific American Supplement 
1087 gives a full account of the making of 


an alternating current coil giving a 5-inch 
spark. 
Scientific American Supplement 


527 describes a 4inch spark coil and con- 
p beans Tr. 

Scientific American Supplement 
1402 gives data for the construction of coils 
of a definite length of spark. 

The above-mentioned set of seven papers 
will be supplied for 70 cents. 
Any single copy will be mailed for 10 cts. 
MUNN @ COMPANY, Publishers 
| 361 Broadway New York } 
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Ostermoor 
is the world’s 
standard for com- 
fort, 
real cleanliness. 
4 There 

that copy it. 
consideration are merely comparative. 


economy and 


are other mattresses 


But their claims for 





They are represented as ‘‘ just as good 
as the ‘* practically the 


thing,’’ 


Ostermoor ”’ ; 
same etc. 


Candid admission that the Ostermoor 
is best. 
The superiority of the 


Ostermoor 
mattress 


is in the way it is made. It 

is but not stuffed. This 

exclusive patented Oster- A 

moor process makes the 

Ostermoor Mattress light, e 
elastic, springy non- 


matting, and vermin-proof, 


144-page Book and Samples Free 


4 postal will bring you our interesting book, 
‘The Test of Time,” and samples of ticking. 
It tells you how to identify the genuine by the 
trade mark label—sewn on the end 

With the book, we will give you the name of 
the nearest Ostermoor dealer. Where we have 
no Ostermoor dealer, we will ship you direct, ex 
— prepaid, on night's 
ree trial, the day your 
check is received by us. 


OSTERMOOR & CO. 
as wr -ayrad ae, New York 


Alaska Feather 
“& D wn ¢ Ltd., Montreal 


damp-proof 






















No 


Metal 
)them with can 
Knee touch 
Drawers you 


PARIS is the only garter that 
fits so perfectly you wear it un- 
consciously. 

25 and 50 cents at dealers, or 
direct if he is out 





A. STEIN & CO., 182 Center Avenue, Chicago 














INVERNESS, SCOTLAND | 











Notice to Manufacturers and Setuntten! 


Eligible Sites for Factories and Works 


NTERPRISING firms are directed to the 
J Royal Burgh of Inverness (population 
about 25,000) which is situated at the 
mouth of the River Ness, and has unrivaled 
advantages as a Trade Center. Regular and 


cheap communication with the principal ports | 


United Kingdom, and the Continent 
by rail and sea. Direct communication with 
the West of Scotland by the Caledonian 
Canal. Low competitive rates on freight. 
Excellent harbor accommodation. Ample 
water supply. Electric energy. Cheap coal 
gas. Labor plentiful. Climate mild. Local 
rates and taxes are among the lowest in 
Great Britain. Every encouragement and 
facility given to manufacturers by the Munici- 
Pality. Apply for full information to the 
Town Clerk, Inverness, Scotland, 


preee Free 


We have just issued a new edition 
of our Catalogue of Scientific and 
Technical Books, which contains 
144 pages, and a copy will be mailed 
free to any address on application. 


of the 


Scientific yl 
Techalest Books 


MUNN & CO., Publishers of Scientific American 
361 Broadway, New York 
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Ink, printing, Ault & Wiberg Co.. 
Iron and steel, chemicals for rem«¢ wing scale, 
rust, and sand from, Hanson & Van Win- 
kle Co. ° 
Jams and marmalades, Redwood Co......... 
Knitted cotton fabries, mercerized, Orms sby- 
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Metal, white metal alloys, phosphor tin, and 
solder, babbitt, Union Smelting & Refin 
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SE Ge... ss cn nsnenasenes ‘ 772 
“The Angelus,"’ for cigars, Elmer BE. Kirk- 
land & Co 4,763 
“The Standard Handkerchiefs,” for handker- 
chiefs, Robert Gair Co, ...eseeeees eseee ,773 
PRINTS. 


“A True Case,"’ for automobile tire reliners, 





F. Krichbaum .. 466 
*“*Acme Flour,” for flour, E. V. Mendenhall... 2,46 
“Fairy,”’ for polish, Asher & Weir.......... , 21467 
“Golden Sheaf Flour,” for flour, E. V. Men 

denhall ...... oC cerccresnvceterccooese 2,462 
“May the lemons be few Which the world 

hands to you,”’ for lemons, Hall-Taylor 

3 = oobs 600060 besoesenee 2,465 
“New. Gum Coca,’ for gum, W. A. Renz 2,466 
“Our Flour,”’ fer flour, E. V. Menden- 


Trophy 
‘| rere 
“‘Premier Flour,”’ 


for flour, E. V. Mende nhall. 


jemi Economy Steam Furnace Blower,’ 
for steam furnace blowers, E. Swift.. 
“Tech Shoe For Men,’’ for men’s shoes, Ze- 
eames GN OR, oc cxc ccdcccvcecedias 2,468 





A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provi the name and 
number of the patent desired and the date be 
Address Munn & Co., 361 Broadway, New 


Canadian patents may now be obtained by the in- 
ventors for apy of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 
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BED HAMMOCK 









For Porches, Verandas, 
Lawns, Tents and Indoor Use 





Combines 
Hammock, Couch 
and Swing Settee 


















model and of same weight canvas 


for United States Navy. 


persons. 


A third of a century’s experience shows that Rowe’s Hammocks can be 
depended on to give 10 years of continuous out-of-door service. 
(white 
Strong wood 
Ideal for outdoor sleeping. 


for hanging, delivery charges prepaid in United States, carefully packed. 
WRITE FOR DESCRIPTIVE BOOKLET 


about this most comfortable and durable piece of outdoor furniture, and prices 
of different styles and sizes. 


E. L. ROWE & SON, Inc., 472 Wharf Street, Gloucester, Mass. 








From the 






or khaki) as made by us for years 
thick Holds 


Complete, with lines and hooks ready 






frame, mattress. six 






















as well 


Uniformly 10% Finest Ground 


Witte us for catalog showing who specifies Edison Portland Cement, and where used. 


EDISON PORTLAND CEMENT CO. 


GENERAL SALES OFFICE: 


932 ST. JAMES BUILDING, NEW YORK 


. The Best Cement for the Biggest Work 
is None Too Good for the Smallest Job 


Saving in the cost of cement or concrete work, 


as Greater Strength in the finished 


structure, is secured for every job by using 


EDISON 


® Portland Cement 


Binds more sand, crushed rock or gravel, giving as strong a concrete with less 
cement than of other brands, or stronger concrete with same amount, for it is 


in the World. 

















PERFECTION 






27°45 


AR on CAILLE PERFECTION MOTOR CO., 





Most complete, efficient, and successful motors produced 


4 $ liable and reversible. Finest materials, workmanship and finish. No 
gears, cams or push rods, Schebler Carburetor on all si , 
f us “Square Deal” plan. Details and Catalog tree on request. 










MARINE) 
ATL) 21025 









Simple, speedy, powerfus, re 
cranking. N alves, 
sizes over 3H.P. Sold on our 






1343 Second Avenue, Detroit, Mich. 





DONT LET YOUR PATENT LIE IDLE. We'll make 

dies and tools and manufacture your article ready for 
sre Write now—don't delay. Southern Stamping 

& Mfg. Co., R. 8., Nasbville, Tenn. 





Corliss Engines, Brewers’ 
and Bottlers’ Machinery. THE VILTER 
MFG. CO., 599 Clinton St,, Milwaukee, Wis. 


MODEL & EXPERIMENTAL WORK. 
Inventions deveioped. Special Machinery, 


E. V. BAILLARD CO.. 24 Frankfort Street. New York. 


RUBBER. 3.Se" 


PARKER, STEARNS & CO., 228-220 South Street, New York 


HOE 4 












FT & co MPANY 
Die Makers, Model Makers, Machinery Builders, ——. Presses, 
Light and Seay Stamping 120 Michigan St.. ¢ hicago, ,US.A 
Dies, Models, E xperimental Work ; Sheet Metal Stamp- 
ings; Inventions perfected. E. F. Ives, Wallingford,Conn 














Experimental & Model Work 


Ow. & advice free. Wm. Gardam & Son, 221 Fulton 8t,N.Y 





DIE 10) 0) 8 OS 
WORK TOOLS 


NATIONAL STAMPING AND ELECTRIC 


153-159 S 
and many other granu- 


DRYING MACHINES jxme ss 


8. E. WORRELL, Hannibal, Mo., U. 8. A. 


SPECIAL 
MACHINERY 


WORKS 


Jefferson Street, Chicago, Ill 





For Steamed Rice Paddy 








CAGO MODEL WORKS 








Magical Apparatus. | 


Grand Book Catalogue. Over 700 envray 
%e, Parlor Tricks Catalogue, free. 
MARTINKA & (O.. Mfrs... 4% Sixth Ave., Nev rk 


VENTRILOQUISM 


Learned by any Man or Boy at hv Send 
to-day 2-cent stamp for particulars d of 
©, A. Smith, Koom 1119, 2040 knox ville ave. + Peorta, [lL 





Sm all cost. 


WANTED, ASSISTANT CHEMIST at $2,000 per 
annum, Naval Proving Ground, Indian Head, Md. A 
competitive examination will be held simuitaneousty 
at the Navy Yards, Boston. Mass, Brooklyn, N 
Philadeiphia, Pa, and Washington, D. C ay 10, 1908, 
for filling the above position. Applications will be ad- 
dressed to the Commandant of the yard at which the 
applicant desires to be examined and must be delivered 
on or before Friday, May 7, 1909. 


HE BEST 
for Mect Elet 
Spe re sal Mac hin ry, Hes Tools 
Repairs, Ex erimental Devices 


THE ROWLAN! TELEGRAPHIC COMP ‘ANY Baltimore, Md 


EQUIPPI " SHOP 


tr Manutacturing 





Removed to 152 Milk Street 





eur: FISH BITE 
Marvel Autom Hooks land them 


every-time. Beat everybody catching fish. Write 
for Free Sample and Premium offer. Agents wtd. 
Japanese Novelty Co. dept. 33 8t. Louise, 


MASON’S NEW PAT. WHIP HOIST 


for Outrigger hoists. Fasterthan Elevators, and hoist 
direct from teams. Saves handling at less expense 
Manfd. by you NEY Ww. ff ASON & CO. Tne. 


revidence, R 











sow to Gor Construct 
An Independent Interrupter 


In SCIENTIFIC AMERICAN SUPPLEMENT, 1615. 
A. Frederick Collias describes fully and clearly with 
the help of good drawings how an independent muitipi« 
interrupter may be constructed for a large induction 





rhis article should be read in connection with 
Mr. Collins’ article in SCIENTIFIC AMERICAN SUPPLE- 
MENT, 1605, “How to Construct a 106-Mile 
Wireless Telegraph Outfit.” 

Each Supplement costs 10 cents; ® cents for the 
two. Order from your newsdealer or from 


MUNN & CO., 361 Broadway, New York 





RO es ft ana 


TL REST ee meta ra 


aay 


aN i 


AMERICAN PROCESS 





Scientific American 


May 1, 1909, 

















loge) Ss meer VA7 N17 4) ice 


NO ROYALTIES. 
< APPLICATION 


NICKEL 


Electro-Plating 
Apparatus and Materia 






SAMPLES. wo INFORMATION 


a, VanWinkle 
0.4 
Newark. S.J. 
2 & 3S. Canal St 
(Chicag 






















/ Home from work at 
a mile a minute; out 
where the air is pure, 
the fields green, and the 
rents cheap. At less cost 
and in less time with the 


R-S Motorcycle 


than by any other means The “R-S” will carry 
m 20 to 30 miles on 5 cents worth of gasoline 
No. limit to speed bat the law. Easy to own, ride 
anc )§6maintair Simple, durable and economical 
America 5 best motorcycle, as roadster, climber or 
aster score in New York-Chicago 1000 
nile | . M "Ral matuhity Run 
‘Built and Tested in the Mountains’’ 



















Catalogue free Agents wanted 


READING STANDARD CO., 408 Water Street, Reading, Pa 


Bakers Renowned Reading Mandard Bicycles 














| LEARN TO BE A WATCHMAKER 
— Bradley Polytechaic _lastitute 


: worn, tittnele 
Former o! Ine 
Largest _ Rest Wateb Sehool 
= America 
“ . Wateh Work, Jewelr 
E < r Optics 
1 














_ DIRECT FROM MIN 
prepareo | R. i. MARTIN, 
ASBESTOS FIBRE | orice. st.Paut BUILDING 
for Manutacturers use 220 B’ way, New York. 
Great Power -Sma// Cost 
No Risk 


Buy a powerful engine that is durable, 
economical! and absolutely safe. 


Waterloo Gas Engines 
















ted horse power and more. They are guar 
* sony kind vy he rk, ne 









ante w five ye er shut down 






pa are tely simple in operati and all sizes 
sh the _- st power for every pure Rest for 
} te millers, manufacturers, printers 






iiling pumping, ron 






19 West Third Ave., 
Waterioo lowa 


AUTOMATIC 
CARD PRINTER 






makes larger profits than any slot 
machine ever invented. So simple 
a chiid can operate it. Attracts large 
crowds who watch the movements 
of the mechanism inside the glass 
Case (an set up name insert 
coir anid print twelve calling or 
bus ss cards in half a minute, 


Big Profits to Owners 


At F.uclid Beach, Cleveland, one 
6.4 rofit a 
New rk 
S14 } © GAY 

quick for full information 
and circular before some one else 
gets exclusive privilege in your ter- 

ritory Machines sold outright. 


United Vending Machine Co. 
81S Haron Road Cleveland, Ohio 








bern Water Where You Wantit 

© without the convenience of run- 
water in your honse because you live 
ins thre : Mary there’s aspring or stream 










install a 


Niagara Hydraulic Ram 
you want 
A > “ south Ont aaa 


. lwe " i re 
NiAGARA BYORAULIC ENGINE CO, 
140 Noumea St..¥.¥. Factory, Cheater, Pa. 


WE WILL MAKE foresee 


estimates on 

manufacture of anys + notte. Automatic ma- 
chinery, tools, ¢ our spec 

AUTOMATIC Hook "t rs 











mental strain. 
| There is no surer way of at yourself rgainst loss than by doing your| 





. “y: } Se : . 
ECO. gy oe ; Calculation, It’s interesting. 


Put your gun under the spotlight. Does it measure up to a 
modern Remington ? It must be Hammerless—it must have a strong 
Solid Steel Breech. The three Remingtons represent these most modern 
ideas in gun making—are in a class by themselves. 

The Remington Autoloading Rifle and Shotgun load themselves 
The Remington Pump Gun ejects at the bottom. Get the 
Remington Solid-Breech Hammerless Idea. Get a modern Remington. 


Booklet N, Write for it. 


THE REMINGTON ARMS COMPANY, Ilion, N. Y. 
Agency: 315 Broadway, New York City 


by rec oil. 


‘ . . ’” 
Remington €&xperiences. 





Hy-Rib is a steel lath with deep stiffening ribs made from the same sheet of steel. A 
perfect surface for plastering. Makes strong partitions and walls without the use of 
studs. An ideal reinforcement for concrete floors and roofs, doing away entirely with 
wood centering and falsework. 

Simply set up the sheets of Hy-Rib, apply the plaster and the work is complete. 


Your own construction force or local con- 
tractors can erect it. Hy-Rib is complete 
in itself. There is no chance for mistakes. 


For Buildings 
of every kind 


Hy-Rib plastered with cement is the one 
best way to build Sidings, Walls, Partitions, 
Floors, Roofs and Ceilings in Factories, 
Storehouses, Foundries, Car Barns, Stucco 
Residences, Garages, Silos, etc. 

Hy-Rib represents the one practical ad- 
vance in low cost, fireproof construction. 
Hy-Rib buildings require no expense for 
repairs and maintenance—have a clean-cut, 
business-like appearance—their low cost 
will please you. 

Use Hy-Rib in place of short-lived, leaky, 
corrugated iron sheets which must be con- | 















High Wheels Travei ali Ts 

Because all Roads are ma 

b@ traveled by High Wheels. 
Oldest and largest makers of high-wheeled 

automobiles in the worl< orld's record 

for Hill-climbing and Reliability con- 

fests in this class. Only all ball-and- 


meg make. New (ZF 


friction-chain d —no gears. [~2 - 
Roadi bility cae ‘Rollability we ‘i 
are the reasons for high wheels and JY A %i ~ 
solid rubber tires. Send for our be 








catalog and learn more about these 
popular, ny practicable vehi- 
cles and the’~ low cost. 








HOLSMAr AUTOMOBILE co. 
Guite 176 Monadnock Blk Chicago 
“The Masterpiece of Optical Mechanism” 


PERPLEX 


Prism Binocular 
The first real Improvement in Prism Glasses 


The 18-power in this glass gives a field of view 
607 feet in diameter at a distance of a mile, with 
the whole field as brightly illuminated as an old- 
styleo pe = glass. Shi arp, plastic definition never 
possible heretofore. Light weight and well pro 
portioned. hence ste ady in the hand. 

Mechanically perfect. and impossible to mis- 
ilign. Prisms easily removable for cleaning. 

Sold by Opticians, Jewelers, Marine Supply 
and Sporting Goods dealers. If your loca! dealer 
will not supply. we will sell direct and guarantee 

satisfaction, 


Catalog 
Free 


Explains and 
illustrates con- 
struction in de- 
tail, and gives 
prices of the 
several powers 
—write for it, 





AMERICAN 
THERMO-WARE 
COMPANY 
Sole Americag 
Distributors 


16 Warren Street 
New Vork 


a er aaa 


PIONEER 


SUSPENDERS © 


Distinctive in arts 
fresh rubber and finest jisle 
ut |ess reed t 




















webs t 









nal eolor 







skin end: will not pull out, sew 
will never rip. At your dealers, We., 
rect from the factory guaranteed aga 







for Pronger on the back of the bu chle. 





fects. Look 









gurters. 


PIONEER SUSPENDER COMPANY 
718 Market St., Philadelphia 
Makers of PIONEER BELTS 





tinually painted. Use it as a permanent, 
fireproof substitute for inflammable, de- 
caying wood sheat? ing. 

Write for free Hy-Rib Catalogue full of valuable building information. 

Hy-Rib- Kahn Trussed Bars—Rib Metal—Rib Lath—Cup Bars—Trus-coN 
Chemical Products—are the main factors that go to make up Kahn System of 


Reinforced Concrete. 
The Kahn System has been used in over 2500 important structures. Get the benefit 
of this experience in any building work you are planning. Write to us today. 


**Unburnable Buildings are Best’’ 
TRUSSED CONCRETE STEEL COMPANY 


Offices in Principal Cities 502 Trussed Concrete Bldg,, Detroit, Mich. 


eo a 


Apply the plaster to Hy-Rib. 














Safeguard Your Figuring 


und save 1/2 your time on addition, 3/4 to 5/6 on multiplication and division. No 





figuring with the 








MUTPUES ompto OMELEL sterescrs 


Class By Itself” 


A large wholesale grocery house prevented $165 in small mistakes in 

one week—even after the bills had been checked by mental process. 
. Another customer purchased four more Comptometers 
Y after making such a test. 





“Your Comptometer is the best piece 
of office furniture I have. I think it saves 
me hundreds of dollars each year in pre 
venting mistakes. I would not be without 
it at any cost, It also has some advan- 
tages over other machines; you can add 
a whole column or several columns by 
simply touching the keys while on the 
other machines you can only add one item 
ata = and must pull a lever.’ 

. B, STANZ, Milwaukee, Wis. 


Make a test and find out what your losses are. , 
nt prepaid on free trial, U.S. or Canada. Write for Rapid Mechanical 


Felt & Tarrant Mig. Co.. 851 No. Paulina St., Chicago, Ill. 





A Clean Shave 


Your new blades all need stropping before using. Not 
one in ten comes sharp enough fot a clean shave. 

Why scrape your face with dull 
continue to throw away money for new ones, 
whe the Gaylor Automatic Stropper will 

rpen all your dull blades in a a 
sn giving them a hairsplitting 


edge betterthan new. The motion 

is automatic, no practice required, 

a child can use it. _ It is the only Price 
stropper in the world that — $1.00 
fully sharpens double-edge 

In case with barbers’ pores nies Hide Strop, $2.00 


Order through your dealer. Or will send postpaid on 
receipt of price. Be sure to state a what make of 
Money willingly refunded if not entirely satisfactory. 

Write for descriptive circular. Agents wanted, 
























ee |. 6. GAYLOR, Stamford, Conn. 


29h TD hor typewr 
Let’s Prove It To You 


THE TYPEWRITER EXCHANGE, 345 Broadway, New Yat 
Branches in All Large Cities 



























_ > Olivers 
Shipped ANYWHERE or Free Trial, oF 
allowing RENT to 00 
Prices $15.0 
a First class Machines fresh from the 
Write for Illustrated Catalog 10. Ye 
TYPEWRITER EMPORIUM, (Est. 1692) 92 & 0 ae Lake St 


FO" MAKE'SiX SELEaKS ? ? 


urnish all equipment to start you in the 

ay aking Concrete Business. Sand, water 

Portland Cement only materiate requires Write 
The  Benquene Co., 615 N. 6th St erre Haute, 


LUBRICAT ES a 


S-a: 6. cainTo 


BESLV ACO Ris 











